Detailed Study Plan Supplement From the International Reference Group on Great Lakes Pollution from Land Use Activities to the International Joint Commission by International Reference Group on Great Lakes Pollution from Land Use Activities
University of Windsor 
Scholarship at UWindsor 
International Joint Commission (IJC) Digital 
Archive International Joint Commission 
1976-08-01 
Detailed Study Plan Supplement From the International Reference 
Group on Great Lakes Pollution from Land Use Activities to the 
International Joint Commission 
International Reference Group on Great Lakes Pollution from Land Use Activities 
Follow this and additional works at: https://scholar.uwindsor.ca/ijcarchive 
Recommended Citation 
International Reference Group on Great Lakes Pollution from Land Use Activities (1976). Detailed Study 
Plan Supplement From the International Reference Group on Great Lakes Pollution from Land Use 
Activities to the International Joint Commission. International Joint Commission (IJC) Digital Archive. 
https://scholar.uwindsor.ca/ijcarchive/81 
This Publication is brought to you for free and open access by the International Joint Commission at Scholarship at 
UWindsor. It has been accepted for inclusion in International Joint Commission (IJC) Digital Archive by an 
authorized administrator of Scholarship at UWindsor. For more information, please contact 
scholarship@uwindsor.ca. 
University of Windsor
Scholarship at UWindsor
International Joint Commission (IJC) Digital Archive
1976-08-01
Detailed Study Plan Supplement From the
International Reference Group on Great Lakes
Pollution from Land Use Activities to the
International Joint Commission
International Reference Group on Great Lakes Pollution from Land Use Activities
Erwin Seibel
Follow this and additional works at: http://scholar.uwindsor.ca/ijcarchive
This Publication is brought to you for free and open access by Scholarship at UWindsor. It has been accepted for inclusion in International Joint
Commission (IJC) Digital Archive by an authorized administrator of Scholarship at UWindsor. For more information, please contact
scholarship@uwindsor.ca.
    
 
    
 
—
—
_
—
—
—
—
—
—
—
—
'
Z
/
/
’
7
Z
-
ﬂ
l
ﬂ
l
l
S
l
I
ﬂ
I
W
l
N
W
H
I
d
d
I
I
S
E
a
'
g
f
'
w
w
m
N
V
I
d
M
I
M
E
[
H
I
W
H
I
I
  
'
l
V
N
D
l
N
N
H
E
I
l
N
I
#
‘
SEIILIAIJDV
S
E
G
M
T
W
E
E
N
0
|
.
I
.
n
T
|
0
d
@
8
7
7
K
E
E
Q
N
C
,
 
;m2m5")'35T7???«1mm
d
ﬂ
O
H
B
EIONEIHEHEIH
T
W
Q
Q
Q
X
V
N
E
E
H
W
‘
 
 
 
um:4,1,,7-,
w";
 
 
  
WH
M
L
E
W
W
W
W
M
$UUWEEMEW
HillM “If
INIEHNMIIINM
IIHEHENEE ﬂHﬂllP
llN BHIM [MES PllllllllllN
HHIM lﬂNll llﬂf ﬂﬂlWlIlfﬂ
II] [III
INHRNMIIINM .llIINI GIIMMISSIIIN
AIIGIISI 1976
 
 SUPPLEMENT TO THE
DETAILED
STUDY PLAN TO ASSESS
GREAT LAKES POLLUTION FROM LAND USE ACTIVITIES
SUBMITTED TO:
GREAT LAKES WATER QUALITY BOARD
INTERNATIONAL JOINT COMMISSION
BY
International Reference Group on
Great Lakes Pollution from Land Use Activities
August. 1976
 
   
ZZ
INTERNATIONAL JOINT COMMISSION
INTERNATIONAL REFERENCE GROUP
ON GREAT LAKES POLLUTION FROM
LAND USE ACTIVITIES
 
August, l976
International Joint Commission
Canada and United States
Gentlemen:
Pur
sua
nt
to
Art
icl
e V
I,
Sec
tio
n l
, s
ubs
ect
ion
f{i
) o
f t
he
Gre
at
Lak
es
Wat
er
Qua
lit
y A
gre
eme
nt,
and
wit
h r
efe
ren
ce
to
Sec
tio
n
l6
of
Dir
ect
ive
Num
ber
2 t
o t
he
Gre
at
Lake
s W
ate
r Q
uali
ty
Boar
d,
the
Ref
ere
nce
Gro
up
on
Gre
at
Lak
es
Pol
lut
ion
fro
m L
and
Use
Act
ivi
tie
s,
hav
ing
sub
—
mit
ted
its
rep
ort
to
the
Gre
at
Lake
s w
ate
r Q
uali
ty
Boar
d,
take
s p
lea
sur
e
in
sub
mit
tin
g a
cop
y o
f t
he
Sup
ple
men
t t
o t
he
Det
ail
ed
Stu
dy
Pla
n t
o
the International Joint Commission.
R
e
s
p
e
c
t
f
u
l
l
y
s
u
b
m
i
t
t
e
d
,
United States
Norman A . Berg
Chairman
Canada
M
u
r
r
a
y
0
.
/
J
o
h
f
/
s
o
n
Chairman
  
 INTERNATIONAL JOINT COMMISSION
IN
TE
RN
AT
IO
NA
L
RE
FE
RE
NC
E
GR
OU
P
ON
GR
EA
T
LA
KE
S
PO
LL
UT
IO
N
FR
OM
LAND USE ACTIVITIES
 
 
r’Ith'YMSt, Z9 76
   
I “LI .1” .
\/£,'/£I’1/UI’I’I(:IL.
III/II
: :
‘u’
eﬂm
cna
u
Gro
up
on
I'?2’)
e’:r’z
t L
ake
s
POZ
/xu
t'i
OH
fr
om
Irm
a?
Use
JII
BtI
ZIJ
IZC
ies
ta
ke
s
_:
/Z
gu
su
rc
“in
tr
an
sm
it
ti
ng
th
is
Su
pp
le
me
nt
to
th
e
UO
ta
iZ
mE
Sf
an
gy
Pl
an
th
e
Bo
ar
d.
Respectful Zy submitted,
 
Ca
na
da
Un
it
ed
St
at
es
Mu
rr
ay
G.
/J
oy
so
n
No
rm
an
A.
Be
rg
Ch
ai
rm
an
Ch
ai
rm
an
 
 
 MIME @E [EMU
RAGE
LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v
LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v11
LIST OF PLUARG MEMBERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1x
INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
TASK A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
TASK B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
TASK C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
CANADIAN SECTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
UNITED STATES SECTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
TASK D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
CANADIAN SECTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
UNITED STATES SECTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
MODELLING PROPOSAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
BUDGET SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
iii
 
 FIGURE
E
H
I
H
1-2
I-3
W @H
PAGE
In
te
ra
ct
io
n
of
the
va
ri
ou
s
su
ba
ct
iv
it
ie
s
of
Ta
sk
A,
Ac
ti
vi
ty
2.
5
Fun
din
g
req
uir
eme
nts
for
Tas
k A
, A
cti
vit
y
2.
24
Su
mm
ar
y
of
wo
rk
on
go
in
g
in
th
e
Ca
na
di
an
Ag
ri
cu
lt
ur
al
Wa
te
rs
he
ds
197
5—7
6.
42
Flo
w c
har
t
for
ana
lys
is
of
riv
erb
ank
mat
eri
al.
65
Pr
op
os
ed
lo
ca
ti
on
s
for
pub
li
c
co
ns
ul
ta
ti
on
pan
el
me
et
in
gs
.
32
Lo
ca
ti
on
of
Ca
na
di
an
ag
ri
cu
lt
ur
al
wa
te
rs
he
ds
.
41
Ta
sk
C
mo
ni
to
ri
ng
st
at
io
n
lo
ca
ti
on
s.
49

 8? @F WM
 
TABLE
1. Code numbers for Canadian agricultural watersheds.
2. Task C Budget summary.
3. Task D (Canadian) budget summary.
4. Task D (United States) budget summary and schedule
of activities.
vii
PAGE
40
66
78
88
 
 
MEN]!
UNITED STATES
FEDERAL
Mr. N. A. Berg
Soil Conservation Service
U.S. Department of Agriculture
South Agriculture Building
12th & Independence St. S.W.
WASHINGTON, D.C. 20250
Mr. M. W. Tellekson
Technical Support Branch
Environmental Protection Agency
Region V
230 South Dearborn Street
CHICAGO, Illinois 60604
STATE
Mr. L. R. Carter
Co
or
di
na
to
r
of
En
vi
ro
nm
en
ta
l
Pr
og
ra
ms
Indiana State Board of Health
1330 West Michigan Street
INDIANAPOLIS, Indiana 46206
Mr. J. Pegors
Minnesota Pollution Control Agency
1015 Torrey Building
DULUTH, Minnesota 55802
Mr. F. E. Heft
Di
vi
si
on
of
So
il
&
Wa
te
r
Di
st
ri
ct
s
Oh
io
De
pa
rt
me
nt
of
Na
tu
ra
l
Re
so
ur
ce
s
Fountain Square
COLUMBUS, Ohio 43224
Dr. J. G. Konrad
Supervisor of Special Studies
Wi
sc
on
si
n
De
pt
.
of
Na
tu
ra
l
Re
so
ur
ce
s
MADISON, Wisconsin 53701
ix
 
M
* Mr. G. B. Welsh
Resources Development Division
Soil Conservation Service
U.S. Department of Agriculture
WASHINGTON, D.C. 20250
Mr. J. P. Dooley
Water Resources Plan. Section
Michigan Department of Natural Resources
LANSING, Michigan 48926
(resigned June, 1976)
Dr. L. J. Hetling
Research & Development Unit
NY State Dept. of Env. Conservation
50 Wolf Road, Room 519
ALBANY, New York 12201
Dr. R. R. Parizek
Department of Geosciences
Pennsylvania State University
UNIVERSITY PARK, Pennsylvania 16802
* United States Secretary
Not a member of the Reference Group.
 
 .n.
 
CANAZM
FEDERAE
Dr. M. G. Johnson
Great Lakes Biolimnology Laboratory
Canada Centre for Inland Waters
P. 0. Box 5050
BURLINGTON, Ontario L7R 4A6
Mr. K. Shikaze
Environmental Control Division
Environment Canada
135 St. Clair Avenue West, 2nd Floor
TORONTO, Ontario MAV 1P5
Dr. H. V. Morley
Agriculture Canada
K.W. Neatby Building
Room 1113, Carling Avenue
OTTAWA, Ontario K1A 0C6
PROVINCIAL
Mr. D. N. Jeffs
Water Resources Branch
Ontario Ministry of the Environment
135 St. Clair Avenue West
TORONTO, Ontario MAV 1P5
Mr. G. M. Wood
Solid Waste Unit
Ontario Ministry of the Environment
135 St. Clair Avenue West
TORONTO, Ontario MAV 1P5
Mr. R. Code
Ontario Ministry of Natural Resources
Room 6602, Whitney Block
Queen's Park
TORONTO, Ontario
Dr. R. L. Thomas
Lakes Research Division
Canada Centre for Inland Waters
P. O. Box 5050
BURLINGTON, Ontario L7R 4A6
*Dr. J. D. Wiebe
Environmental Assessment Coordinator
Environmental Management Service
P. O. Box 5050
BURLINGTON, Ontario L7R 4A6
Mr. J. Ralston
Water Resources Planning Unit
Ontario Ministry of the Environment
135 St. Clair Avenue West
TORONTO, Ontario M4V 1P5
Mr. J. E. Brubaker
Agricultural Engineering Extension Branch
Ontario Ministry of Agriculture & Food
GUELPH, Ontario
7'=Canadian Secretary
Not a member of the Reference Group.
  
Whittlth
The detailed Study Plan for the International Joint Commission's
Pollution from Land Use Activities Reference Group was published in
February, 1974. Since that time, the study participants have gained a
better understanding of the specific requirements needed to meet the
request of the IJC to assess the degree of impairment of water quality
in the Great Lakes system from Land Use Activities, and to identify the
sources of this pollution and recommend practicable remedial measures.
While there have been no major shifts in emphasis in the study, many
refinements to the original study plan have been made. This supplement
to the study plan covers those refinements and expansions. Thus, a full
understanding of the work being carried out under the PLUARG programme
can be gained from the February, 1974 plan and this supplement.
The PLUARG programme was originally divided into four major Tasks.
The charges to these Tasks have remained unaltered. These are:
Task A. To asSess problems, management programs and research and to
attempt to set priorities in relation to the best information
now available on the effects of land use activities on water
quality in boundary waters of the Great Lakes System.
Task B. Inventory of land use and land use practices, with emphasis on
certain trends and projections to l980 and, if possible, to
2020.
Task C. Intensive studies of a small number of representative watersheds,
selected and conducted to permit some extrapolation of data to the
entire Great Lakes basin and to relate contamination of water
quality, which may be found at river mouths on the Great Lakes,
to specific land uses and practices.
Task D. Diagnosis of degree of impairment of water quality in the Great
Lakes, including assessment of concentrations of contaminants of
concern in sediments, fish and other aquatic resources.
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 In response to the question asked of the IJC by the two governments -
"If the Commission should find that pollution of the character just referred
to is taking place, what remedial measures would in its judgement, be most
practicable and what would be the probable cost thereof?" the members of
Task A assisted by a number of technical advisors have formulated the
following study objectives and detailed plan of action.
Objectives
(1)
Documentation of all the remedial measures technically
pertinent to the solution of the problem areas defined
by the Reference Group.
(2)
Assessment
of
the probable
cost of
the remedial
measures
to be recommended by
the
Reference Group
to the
IJC.
(3)
Assessment
of the
practicability
from
the social
perspective
of
those options
for
remedial
action identified
under
1 & 2.
(4)
Preparation
of
a
final
report
to
the
Reference
Group,
out—
lining
individually
those
options
for
remedial
action
most
practicable
from a technical,
economic and
social
perspective
for
the
solution
of
the
problems
of
pollution
from
land
use
activities.
Ideally,
some
portions
of
Activity
2 should
only
be
implemented
once
definite
problem
areas
have
been
identified
in
the
monitoring
programs
undertaken
in
Task
C
and
D.
However,
if
the
reference
group
is
to
respond
in
timely
fashion
to
the
foregoing
question
asked
of
the
IJC
by
the
two
governments,
a
commitment
must
be
made
to
undertake
some
aspects
of
this
activity
in
anticipation
of
precise
problem
area
identification.
In
an
area
the
size
of
the
Great
Lakes
Basin,
289,000
sq.
miles,
with
a
culturally
diverse
population
of
approximately
32,000,000,
living
under
a
variety
of
jurisdictional
influences,
(two
federal,
eight
state
and
one
provincial),
the
task
of
developing
a
series
of
practical
options
for
remedial
measure
action
which
will
be
acceptable
in
all
regions
of
the
basin will be difficult.
In
order
to
successfully
implement
this
study
and
achieve
the
stated
objectives,
the
members
of
Task
A
will
have
to
rely
on
the
full
cooperation
of
the
members
of
the
Reference
Group
and
its
sub—committees.
This
assistance
will
include
the
early
identification
of
apparent
problem
areas,
and
the
provision
of
access
to
the
forecasts
of
future
land
use
patterns.
The
study
outline
has
been
divided
into
two
major
components
—
sub-
activities
2.1,
an
analysis
of
existing
remedial
measures
and
2.2,
the
development
of
a
public
consultation
program.
Each
of
these
sub—activities
will
function
independently
until
the
final
stage
of
Activity
2
when
the
results
from
each
sub—activity
will
be
integrated
in
the
design
of
the
final
remedial
measure
program
(see
Fig.
1).
Since
the
study
outline
is
a
joint
endeavor
(endeavour)
between
Canada
and
the
United
States,
every
attempt
has
been
made
to
insure
that
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 the study results will be compatible between the two countries and yet
useful to the solution of each country's respective problems. In many
cases, the terms of reference for a given task are identical, except
where some portion of the required work is already available in one
country or where the different institutional frameworks require a separate
approach to the solution of the problem.
As noted earlier, the members of Task A have enlisted the assistance
of a number of technical advisors both in Canada and the United States to
provide the necessary background for this detailed study plan. These
advisors have not only made an important input to the present study design,
but they will also be available to offer critical comment on the progress
of each aspect of Activity 2. At present, no formal meeting arrangements
have been established for these advisory committees although this situation
may change as the study develops.
§ub—Activity 2.1
Existing Remedial Measures
 
Introduction
Before PLUARG's final remedial measure recommendations are formulated
and presented to the IJC, it is essential that those persons involved in
the process of selecting viable management alternatives are cognizant of
all the mechanisms available for controlling pollution from land use
activities. Without a clear understanding of the options available, the
level of enforcement practised and the trends in management techniques,
there is a very real risk of the Reference Group recommending remedial
action which cannot be justified from a technical and/or fiscal perspective
and which may also be redundant due to duplication of an existing program.
Therefore, prior to making remedial measure recommendations, all of these
aspects must be considered if the measures are to be adopted and Success—
fully implemented by the respective governments.
’
Within this sub—activity two objectives have been defined:
Objectives
(1) To document all the remedial measures pertinent to the solution
of the problem areas defined by the Reference GrOup.
(2) Assessment of the probable costs of the remedial measures which
may be recommended by the Reference Group to the IJC.
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2.1.1 Legislative Review
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rely
to
a
larg
e e
xten
t o
n e
xis
tin
g a
nal
yse
s a
lre
ady
comp
lete
d.
The
eva
lua
tiv
e p
has
e
of t
he s
tudy
whic
h is
perh
aps
the
most
impo
rtan
t in
term
s of
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ing
PLUA
RG's
fina
l re
medi
al m
easu
re r
ecom
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atio
ns,
will
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ire
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al c
onta
ct
wit
h t
he
per
son
s a
nd
age
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pon
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for
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ent
ati
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sti
ng
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will
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oub
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ly
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y an
d th
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the
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supp
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he R
efer
ence
Grou
p an
d th
e
agencies represented there. The Reference Group members can also assist
by a
ctin
g as
a li
aiso
n be
twee
n th
e co
ntra
ctor
s an
d th
eir
resp
ecti
ve a
genc
ies
to help reduce any costly delays in gaining access to the relevant sources.
Agency affiliations of PLUARG members:
 
Canada Federal
DOE M. Johnson
DOE EMS R. Thomas
DOE EPS K. Shikaze
CDA H. V. Morley
Provincial
MNR R. Code
MOE D. Jeffs, M. Wood, J. Ralston
OMAF E. Brubaker
*United States Federal
USDA SCS N. Berg
EPA Reg. V M. Tellekson
State
Michigan DNR J. Dooley
Indiana BOH R. Carter
New York DEC L. Hetling
Pennsylvania Penn State
Univ. R. Parizek
Wisconsin DNR J. Konrad
Ohio DNR F. Heft
Minnesota PCA J. Pegors
 
 * In the U.S., the existence of a "Memorandum of Understanding" between
agencies will assist U.S. members in enlisting the cooperation of other
agencies in the legislative review.
Terms of Reference
Although areas of significant difference do exist between Canada and
the U.S. in the area of regulation and enforcement of legislation and/or
regulations, separate terms of reference have not been developed at this
time. However, if the present terms of reference undergo some modification
to make them more applicable in either country, these alterations will be
minimized as much as possible. Thus, the results of each study will be
comparable and in the final report the conclusions and recommendations of
each study will be combined to illustrate the positive and negative aspects
of the programs and procedures adopted by each country.
1) Describe the existing legislation/regulation framework available
at each level of government (Federal, Provincial, State and Municipal)
for controlling the non—point discharges of sediments, nutrients,
pesticides and chemicals associated with the following land use
categories: (See the "Summary Review of Pollution from Land Use
Activities” for a more complete description of suspected/problem
areas).
a) Urban Areas
b) Transportation Corridors
c) Extractive Operations
d) Agriculture
e) Recreational Areas
f) Forested Areas
g) Liquid, Solid and Deepwell Disposal Areas
h) Shoreline Landfilling Activities
1) Lakeshore and Riverbank erosion
Special reference should be made to the provisions made at the local
level for controlling these potential diffuse sources of pollution.
2) Describe the extent of the regulatory power, the commitment to develop
and undertake programs and the degree of enforcement practised at each
of the three levels of government relative to pollution from land use
activities.
3) Identify other relevant government and non-governmental programs and
policies which would have a direct bearing on the control of pollution
from land use activities (i.e., sediments, nutrients, pesticides and
chemicals).
a)
5)
6)
7)
8)
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these recommendations.
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E?
evaluating the physical adequacy of technical remedial measures in the field,
it is of critical importance to the final credibility of the Reference Group
that steps be taken to insure the effectiveness of those measures recommended
for adoption. Within this program area separate studies have not been proposed
for Canada and the United States. However, the existing measures utilized in
each country will be studied since they do reflect the different cultural
adaptations which have evolved for solving specific problems. An appreciation
of these variations in design may prove beneficial when the PLUARG recommendations
for remedial action are developed.
This will include working closely with personnel representing those states
which have made commitments to develop demonstration projects for controlling
non—point sources of pollution under PL 92—500, Section 108 and those that have
developed area wide waste management treatment plans under PL 92—500, Section
208. Personnel associated with the Coastal Zone Management Programs would also
be included in this interchange.
It is essential in this program that personnel from the Reference Group
work closely with Task A by providing information on problem areas which have
been identified as apparently contributing significant levels of pollutant
materials to the receiving waters of the Great Lakes. This approach to
preliminary problem are identification will provide Task A with a time
frame sufficient for the development of a comprehensive report of the
options available to correct a given problem.
Once the technical reliability of a remedial measure has been
established, an analysis of the economic implications of adopting this
measure must be examined. Both the technical and economic evaluation of
remedial measures can be achieved through a commitment to proceed with
the terms of reference outlined below.
Egrms of Reference
1) Determine from the ongoing studies in Tasks C and D what apparent
problem areas have been identified.
2) With the assistance of Tasks C and D technical staff and other
acknowledged experts working in similar fields, identify a range of
remedial measures which might be undertaken to solve the apparent
problems.
3) Through a search of the existing literature, determine what other
options are available for reducing problems associated with pollution
from land drainage in the Great Lakes Basin.
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Identify the kinds of remedial action adopted in different countries
as a result of varying cultural responses to the solution of similar
problems. Emphasize those areas with similar climatic and physiographic
conditions as those found in the Great Lakes Basin.
5) Through an analysis of existing research findings in conjunction with
the technical staff of Tasks C and D, evaluate the effectiveness of the
measures detailed in (2) (3) (4), both in terms of the level of
pollutant reductions achieved and anticipated and the level of invest-
ment required to implement and operate either by government or by
the private sector a particular control.
6) Assess both the direct and indirect costs associated with the implementation
of these remedial measures.
7) Assess the cost of controlling non—point source pollution generated
from specific land use activities relative to the cost estimates
available for controlling pollution generated from point sources and
from atmospheric inputs.
funding Requirements
Canada U.S. Canada U.S.
(76/77) (FY 77) (77/78) (FY 78)
M.Y. l/2 — l —
Manpower
$ 12,000 — 20,000 —
Cont
ract
$
—
20,0
00
—
12,0
00
TOTAL $ 12,000 20,000 20,000 12,000
Sub-Activity 2.2 Public ConSUltation Program
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n c
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s o
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pro
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 the need to consider the interests of people in addition to those directly
involved within the study, would be unjustified. However, there seems to be
a likely potential for PLUARG's final recommendations to affect the normal
practices of a diverse number of people living in the basin. In addition, as
the land use within the basin becomes more intensive in nature, this potential
for conflict will undoubtedly increase.
The public today is much more vocal in its response to issues, and expects
to play a more active role in government affairs. People are generally better !
informed and educated than they were twenty or even ten years ago, and also
less willing to accept government edicts. The public now expects to be
considered in any decision which affects them directly. This expectation has
manifested itself in a variety of ways including the development of new
legislation in both Canada and the United States which requires the consideration
of the public's concerns. Undoubtedly, the U.S. has led the way in this
direction with its tradition of "grass roots" democracy as opposed to the more
tradition bound British parliamentary system adopted in Canada.
In the U.S., under several United States Federal programs, planning units
at the state, regional and local levels are required to involve the public. This
requirement represents an institutionalization which began in the mid—1960's
and has recently intensified. Some examples of this legislative requirement
follow:
Coastal Zone Management Act, Section 303. The Congress finds and declares
that it is the national policy...(d) to encourage the participation of
the public, of Federal, state and local governments and of regional agencies
in the development of coastal zone management programs.
National Environmental Protection Act of 1969: In the action section 102,
(2) (c) which requires a statement to be prepared for major federal actions,
copies of the statement must be made available to the public. Procedures
implementing this Act "are designed to encourage public participation in the
impact statement process at the earliest possible time" (1500.9 (d) of CEQ
Guidelines for Preparation of Environmental Impact Statements, FR Aug. 1, 1973).
Housing and Community Development Act of 1974, Title IV: Comprehensive
Planning, requires that "each recipient of assistance...shall carry out an‘
ongoing comprehensive planning process which shall make provision for citizen
participation...where major plans, policies, priorities and objectives are being
determined.”
PL 92—500, Federal Water Pollution Control Act Amendments, Section 101 (e)
states: "Public participation in the development, revision and enforcement of
any regulations, standard, efficient limitations, plan or program established
by the Administrator (of EPA) or any state under this Act shall be provided
for, encouraged and assisted by the Administrator and the States."
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epr
ese
nta
tiv
e
of
the
peo
ple
of
the
dev
elo
pme
nt
pla
nni
ng
are
a t
o a
dvi
se
and
mak
ing
rec
omm
end
ati
ons
to the Minister”.
Ontario Environmental Assessment Act/76
Section 5 Subsection
(2)
Any
per
son
may
ins
pec
t a
n e
nvi
ron
men
tal
ass
ess
men
t o
f a
n u
nde
r-
tak
ing
and
the
rev
iew
the
reo
f i
n a
cco
rda
nce
wit
h t
he
ter
ms
of
the
not
ice
ref
err
ed
to
in
sub
sec
tio
n 1
and
may
, w
ith
in
thi
rty
day
s o
f
the
giv
ing
of
the
not
ice
or
wit
hin
suc
h
lon
ger
per
iod
as
may be stated in the notice,
(a)
mak
e w
rit
ten
sub
mis
sio
ns
to
the
Min
ist
er
wit
h r
esp
ect
to
the
und
ert
aki
ng,
the
env
iro
nme
nta
l
ass
ess
men
t a
nd
the
rev
iew
thereof; and
(b)
by
wr
it
te
n
no
ti
ce
to
the
Mi
ni
st
er
,
re
qui
re
a
he
ar
in
g
by
the
Bo
ar
d
wi
th
re
sp
ec
t
to
th
e
un
de
rt
ak
in
g,
th
e
en
vi
ro
nm
en
ta
l
assessment and the review thereof.
Section 14 Subsection
(2)
In
de
te
rm
in
in
g
wh
et
he
r
to
gi
ve
ap
pr
ov
al
,
gi
ve
n
ap
pr
ov
al
su
bj
ec
t
to
ter
ms
and
co
nd
it
io
ns
or
re
fus
e
to
giv
e
ap
pr
ova
l
to
pro
cee
d
wi
th
an
un
de
rt
ak
in
g
in
ac
co
rd
an
ce
wi
th
su
bs
ec
ti
on
1,
th
e
Mi
ni
st
er
shall consider,
(a
)
th
e
pu
rp
os
e
of
th
is
ac
t;
(b)
th
e
en
vi
ro
nm
en
ta
l
as
se
ss
me
nt
of
th
e
un
de
rt
ak
in
g
as
ac
ce
pt
ed
by the Minister;
(c)
th
e
su
bm
is
si
on
s,
if
an
y,
ma
de
to
th
e
Mi
ni
st
er
wi
th
re
sp
ec
t
to
th
e
en
vi
ro
nm
en
ta
l
as
se
ss
me
nt
.
Ob
vi
ou
sl
y,
th
e
in
vo
lv
em
en
t
of
th
e
pu
bl
ic
at
th
e
st
ag
e
wh
en
po
ss
ib
le
re
me
di
al
me
as
ur
es
ar
e
be
in
g
id
en
ti
fi
ed
wi
th
in
th
e
Re
fe
re
nc
e
Gr
ou
p
wi
ll
en
SU
re
th
at
th
ei
r
co
nc
er
ns
wi
ll
be
be
tt
er
kn
ow
n
be
fo
re
th
e
im
pl
em
en
ta
ti
on
st
ag
e
wh
en
th
ei
r
pa
rt
ic
ip
at
io
n
ma
y
be
af
fo
rd
ed
by
le
gi
sl
at
io
n.
Al
th
ou
gh
th
e
or
ig
in
al
PL
UA
RG
st
ud
y
pl
an
di
d
no
t
en
vi
si
on
as
mu
ch
de
pt
h
in
th
is
pr
og
ra
m,
th
er
e
ha
s
be
en
a
gr
ow
in
g
aw
ar
en
es
s
by
ma
ny
pr
of
es
si
on
al
s
bo
th
13
!within
and
outside
the
Reference
Group
that
if
we
share
the
objective
of
improving
Great
Lakes
water
quality
there
is
a
definite
need
to
adopt
this
approach.
By
involving
the
public
now
in
PLUARG's
deliberations
the
Reference
Group
can
avoid
the
negative
backlash
which
might
occur
later
during
referral
for
adoption
and
implementation
by
government.
There
are
numerous
examples
both
in
the
U.S.
and
in
Canada
where
costly
delays and
indefinite
postponements
of
government
programs
and
projects
have
occurred
due
to
an
inadequate
regard
for
the
public's
concern
by
those
involved
in
the
original
programs
and/or
project
design,
e.g.
Pickering
Airport,
Expressway,
National
Pollutant
Discharge
Elimination
System,
in
Ohio
and
the
decisions
affecting
a
number
of
U.S.
the
Milwaukee
Freeway
System.
Spadina
as administered
freeway
systemsincluding
C.
Almond
and
S.
Verba
(l)
have
expressed
this
need
very
succinctly.
iSignificant
changes
in
human
behaviour
can
be
brought
about
rapidly
only
if
persons
who
are
expected
to
change
participate
in
deciding
what
the
change
shall
be
and
how
it
shall
be
made.”
V
the
lr
No
one
should
assume
or
construe
that
this
sub—activity
is
an
attempt
‘
to
circumvent
existing
agencies
responsible
for
program
implementation
in
order
to
ensure
adoption
of
our
recommendations.
Rather,
the
respective
agencies
will
be
closely
involved
in
the
deliberations.
This
particular
sub—activity
has
as
its
primary
objective
the
collection
of
information
on
the
opinions
and
preferences
of
the
public
which
can
be
considered
to
be
data
as
much
as
the
specilic
quantitative
information
collected
in
the
Reference
Group
studies.
Not
only
does
this
sub—activity
provide
some
assurance
that
a
minimal
and
non—disruptive
delay
will
be
experienced
in
the
adoption
and
implementation
of
the
final
recommendations
by
the
respective
governments
but
it
also
ensures
that
during
the
pubic
hearings
which
the
lJC
plans
to
hold
after
it
receives
PLUARC's
final
report,
a
more
positive
input
may
be
expected
from
the
public
than
was
evident
at
the
hearings
held
at
the
commencement
of
PLUARG.
Further,
it
provides
an
opportunity
for
the
IJC
to
expand
its
inlormation
programme
and
enhance
its
credibility
with
the
public
and
the
media.
A
successful
hearing
process
based
on
a
well
informed
public
whose
opinions
and
preference
have
already
been
considered
can
only
add
further
credence
g
to
the
PLUARG
recommendations.
If
our
recommendations
achieve
social
?7
acceptability
they
are
also
likely
to
be
politically
acceptable.
ideally,
this
sub—activity
should
have
been
implemented
earlier
in
the
PLUARU
program
where
it
could
have
functioned
as
a
more
integrated
part
of
l.
the
overall
study.
This
delay
may
hold
some
negative
implications
for
the
.
success
of
this
program
although
the
positive
advantages
of
proceeding
with
a1
abbreviated
version
should
not
be
underestimated.
l
Almond,
0.:
and
Verba,
8.,
"The
Civic
Culture”
Princton
University
Press,
i 1963.
14
 
 Objectives
(1
)
To
se
le
ct
fr
om
th
e
wi
de
ra
ng
e
of
re
me
di
al
me
as
ur
es
do
cu
me
nt
ed
in
su
b-
ac
ti
vi
ty
2.
1
th
os
e
op
ti
on
s
fo
r
re
me
di
al
ac
ti
on
mo
st
pr
ac
ti
ca
l
fr
om
a
so
ci
al
pe
rs
pe
ct
iv
e
fo
r
th
e
so
lu
ti
on
of
th
e
pr
ob
le
m
ar
ea
s
id
en
ti
fi
ed
by
th
e
Re
fe
re
nc
e
Gr
ou
p.
(a)
To
in
fo
rm
th
e
pu
bl
ic
of
th
e
na
tu
re
of
th
e
PL
UA
RG
st
ud
y
wi
th
su
ff
ic
ie
nt
in
fo
rm
at
io
n
to
en
ab
le
th
em
to
ma
ke
a
po
si
ti
ve
co
nt
ri
bu
ti
on
to
th
e
de
si
gn
of
a
re
me
di
al
me
as
ur
e
pr
og
ra
m.
(b
)
To
pr
ov
id
e
in
te
re
st
ed
me
mb
er
s
of
th
e
pu
bl
ic
wi
th
st
ru
ct
ur
ed
op
po
rt
un
it
ie
s
to
in
fl
ue
nc
e
an
d
sh
ap
e
th
e
fo
rm
ul
at
io
n
of
th
e
final recommendations.
(2
)
To
pr
ov
id
e
th
e
me
mb
er
s
of
th
e
Re
fe
re
nc
e
Gr
ou
p
wi
th
in
fo
rm
at
io
n
on
th
e
pu
bl
ic
's
pr
ef
er
en
ce
s
an
d
su
gg
es
ti
on
s
fo
r
re
me
di
al
ac
ti
on
.
To
ac
hi
ev
e
th
es
e
ob
je
ct
iv
es
su
b—
ac
ti
vi
ty
2.
2
ha
s
be
en
su
bd
iv
id
ed
in
to
three program areas.
2.
2.
1
Pu
bl
ic
In
fo
rm
at
io
n
Pr
og
ra
m
 
Th
e
fi
rs
t
pr
er
eq
ui
si
te
fo
r
a
su
cc
es
sf
ul
pu
bl
ic
co
ns
ul
ta
ti
on
pr
og
ra
m
is
an
ef
fe
ct
iv
e
in
fo
rm
at
io
n
pr
og
ra
m.
Wi
th
ou
t
a
fi
rm
co
mm
it
me
nt
by
th
e
me
mb
er
s
of
th
e
Re
fe
re
nc
e
Gr
0u
p
to
co
nt
ri
bu
te
to
th
e
de
ve
lo
pm
en
t
of
su
ch
a
pr
og
ra
m,
th
e
su
cc
es
s
of
th
e
la
te
r
st
ag
es
of
th
is
su
b—
ac
ti
vi
ty
an
d
th
e
IJ
C'
s
fi
na
l
he
ar
in
g
pr
oc
es
s
wi
ll
be
je
op
ar
di
ze
d.
Th
is
pr
og
ra
m
mu
st
ne
ce
ss
ar
il
y
be
lo
ng
te
rm
in
na
tu
re
if
a
pu
bl
ic
aw
ar
en
es
s
an
d
co
nc
er
n
is
to
be
ac
hi
ev
ed
wi
th
ou
t
re
so
rt
in
g
to
se
ns
at
io
na
li
sm
in
th
e
me
di
a.
Th
ro
ug
h
ad
op
ti
on
of
th
e
lo
ng
te
rm
ap
pr
oa
ch
,
th
e
pu
bl
ic
ca
n
be
ma
de
aw
ar
e
of
su
sp
ec
te
d
pr
ob
le
m
ar
ea
s
an
d
th
e
re
se
ar
ch
be
in
g
un
de
rt
ak
en
in
PL
UA
RG
to
fu
rt
he
r
de
fi
ne
th
es
e
ar
ea
s.
As
in
fo
rm
at
io
n
wi
th
in
th
e
Re
fe
re
nc
e
Gr
ou
p
be
co
me
s
mo
re
de
fi
ni
ti
ve
,
th
e
pu
bl
ic
in
fo
rm
at
io
n
pr
og
ra
m
an
d
th
e
au
di
en
ce
fo
r
th
at
pr
og
ra
m
wi
ll
al
so
be
co
me
mo
re
sp
ec
if
ic
an
d
as
th
e
vo
lu
me
of
in
fo
r—
ma
ti
on
in
cr
ea
se
s,
a
pu
bl
ic
in
fo
rm
at
io
n
of
fi
ce
r
wi
ll
be
re
qu
ir
ed
in
ea
ch
co
un
tr
y
to
co
nd
uc
t
th
e
in
fo
rm
at
io
n
pr
og
ra
m
an
d
th
e
co
ns
ul
ta
ti
on
pa
ne
ls
in
co
or
di
na
ti
on
wi
th
ex
is
ti
ng
in
fo
rm
at
io
n
an
d
pa
rt
ic
ip
at
io
n
pr
og
ra
ms
.
In
th
e
U.
S.
th
es
e
wo
ul
d
in
cl
ud
e,
th
e
pu
bl
ic
pa
rt
ic
ip
at
io
n
pr
og
ra
ms
de
ve
lo
pe
d
un
de
r
PL
92
-5
00
,
Se
ct
io
n
20
8
an
d
th
os
e
pr
og
ra
ms
de
ve
lo
pe
d
wi
th
in
th
e
Co
as
ta
l
Zo
ne
Ma
na
ge
me
nt
pr
og
ra
m.
Un
ti
l
th
es
e
pe
rs
on
ne
l
ar
e
re
qu
ir
ed
,
th
e
IJ
C
re
gi
on
al
of
fi
ce
wo
ul
d
be
re
qu
es
te
d
to
co
nt
in
ue
to
se
rv
e
PL
UA
RG
in
fo
rm
at
io
n
ne
ed
s.
Sub—objectives
(1
)
To
de
ve
lo
p
a
ge
ne
ra
l
pu
bl
ic
aw
ar
en
es
s
of
th
e
po
ll
ut
io
n
pr
ob
le
ms
as
so
ci
at
ed
wi
th
la
nd
us
e
ac
ti
vi
ti
es
an
d
th
e
IJ
C'
s
ch
ar
ge
fr
om
Government.
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of the Reference Group to contribute to the development of such a program,
the success of the later stages of this sub—activity and the IJC's final
hearing process will be jeopardized,
This program must necessarily be long term in nature if a public awareness
and concern is to be achieved without resorting to sensationalism in the
media. Through adoption of the long term approach, the public can be made
aware of suspected problem areas and the research being undertaken in PLUARG
to further define these areas. As information within the Reference Group
becomes more definitive, the public information program and the audience
for that program will also become more specific and as the volume of infor—
mation increases, a public information officer will be required in each
country to conduct the information program and the consultation panels in
coordination with existing information and participation programs. In the
U.S. these would include, the public participation programs developed under
PL 92—500, Section 208 and those programs developed within the Coastal Zone
Management program. Until these personnel are required, the TJC regional
office would be requested to continue to serve PLUARG information needs.
Sub—objectives
(1) To develop a general public awareness of the pollution problems
associated with land use activities and the lJC's charge from
Government.
(2) To report to the public on the specific problems and impacts of
pollution as identified by the Reference Group as resulting from
land use activities.
(3) To direct this information toward those publics most likely to be
directly affected by PLUARG's final recommendations.
Terms of Reference
(1) Identify those interest groups and governmental agencies operating
public participation programs in the basin who may have an interest
in PLUARG related activities.
(2) Determine the extent to which existing agencies, organization,
etc., distribute information on PLUARG related issues. Utilize
wherever possible these groups for dissemination of information.
(Reference Group members will be asked to cooperate in providing
access to their own agencies information outlets.)
*(3) Prepare a series of articles dealing with land use—pollutant
relationships for general distribution through existing media
s0urces.
16
 (2)
(3)
To report to the public on the specific problems and impacts of
pollution as identified by the Reference Group as resulting from
land use activities.
To direct this information toward those publics most likely to be
directly affected by PLUARG's final recommendations.
:prms of Reference
(1)
(2)
*(3)
m)
(5)
Identify those interest groups and governmental agencies operating
public participation programs in the basin who mayhave an interest
in PLUARG related activities.
Determine the extent to which existing agencies, organization,
etc., distribute information on PLUARG related issues. Utilize
wherever possible these groups for dissemination of information.
(Reference Group members will be asked to cooperate in providing
access to their own agencies information outlets.)
Prepare a series of articles dealing with land use—pollutant
relationships for general distribution through existing media
sources.
As problem areas are more clearly defined prepare a series of
fact sheets for distribution to selected audiences.
Prepare a social profile of th Lakes Basin population in
orde
r t
o i
dent
ify
the
loc
ati
ons
and
cha
rac
ter
ist
ics
of
the
vari
ous
publics likely to be most affected by PLUARG'S recommendations.
* It
is
pro
pos
ed
that
thes
e i
nfo
rma
tio
n r
elea
ses
be
scre
ened
by
the
con
tri
but
ing
Ref
ere
nce
Gro
up
mem
ber
(s)
and
by
the
PLU
ARG
edi
tor
ial
com
mit
tee
before they receive widespread distribution.
Further, it is proposed that
the
se
por
tio
ns
of
the
act
ivi
ty
be
sup
por
ted
fin
anc
ial
ly
in
par
t b
y t
he
IJC
in
acc
ord
anc
e w
ith
the
IJC
's
pub
lic
ati
ons
pol
icy
.
To
ens
ure
tha
t t
he
inf
orm
ati
on
pro
gra
m i
s n
ot
res
tri
cte
d t
o o
ne
way
com
mun
ica
tio
n,
dev
elo
p
a r
esp
ons
e
to
pub
lic
con
cer
ns
exp
res
sed
in
the
med
ia,
i.e
.,
let
ter
s
to
the
edi
tor
,
pub
lic
spe
aki
ng
eng
age
men
ts.
This could be
car
rie
d
out
mos
t e
ffi
cie
ntl
y b
y
enl
ist
ing
the
ass
ist
anc
e
of
the
var
iou
s
new
s
Cl
ip
pi
ng
se
rvi
ce
s
op
er
at
in
g
wi
th
in
the
bas
in.
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 Funding Reguirements
Canada U.S. Canada U.S. Canada U.S.
76/77
FY77
77/78
FY78
78/79
FY79
M.Y.
1/2
1/2
1/2
1/2
1
1
Manpower
$
15,000
30,000
15,000
18,000
30,000
15,000
Contract
$
—
—
—
—
—
—
Capital
S
—
—
10,000
l2,000
l0,000
5,000
TOTAL
$
15,000
30,000
25,000
30,000
40,000
20,000
Since the benefits from this program will accrue directly to both the
Reference Group and the IJC, it is recommended that this proposal but submitted
to the IJC for additional funding assistance in FY 77/78 and 78/79, for
approximately 30 percent of the projected costs.
2.2.2 Survey
Prior to encouraging the public to contribute towards the design of the
final remedial measure recommendations, there must be some assurance that the
public has developed an awareness about land use—pollutant relationships. Thus,
the first objective of this survey will be to determine the level of this
awareness.
The second objective of this survey is to develop a means for ensuring
that the attitudes and perceptions of those persons who may be unwilling or
unable to participate in a more active capacity are considered in the final
design of a remedial measure program.
Public participation is often limited
to the more vocal and active interest groups and while it is important to
heed the concerns expressed by the representatives of these groups, the positions
which they adopt are not always representative of the vast majority of citizens.
This is especially important when dealing with those groups where voluntary
implementation of remedial measures will be the only practicable solution.
The agricultural sector has been identified as one land use area where
the adoption of remedial measure recommendations may continue to rely on the
voluntary cooperation of the individuals involved. As other groups are identified
the study requirements will be altered to accommodate them.
In both countries historical data are available on the adoption by a large
number of farms of environmentally oriented remedial measures. ThrOugh a survey
of the farmers who have previously been involved with programs of this nature,
some new insights will be gained on the following questions:
18
(1)
(2)
(3)
The magnitude
further definition
remedial
sampling technique
interviews.
key variables are established.
 
How did the farmer become aware of the problem and why was this
awareness translated into action?
Why did the farmer initially adopt the proposed remedial measures?
Why were these remedial measures maintained or rejected over the
long term?
and complexity of the Basin's population will require that
of the populations most directly involved in the final
made before the survey is undertaken. A stratified random
will be used with clustering to reduce travel time between
The actual samplesize will not be determined until the number of
With a survey of this nature data collection
action be
will be by personal interview.
Sub—objectives:
(l)
(2)
(3)
Terms of
(l)
(2)
(3)
To assess the level of public awareness of land use—water quality
relationships.
To determine attitudes towards environmental concerns and willingness
to participate in abatement programs.
To identify which factors have been the most important in bringing
about the adoption of environmentally oriented innovations.
Reference
Select a representative sample from those publics whose direct
support in implementing a voluntary remedial meaSure program will
be required.
Det
erm
ine
in
the
sam
ple
d p
opu
lat
ion
the
leve
l o
f a
war
ene
ss
con
cer
nin
g
pol
lut
ion
pro
ble
ms
rel
ate
d t
o l
and
use
act
ivit
ies
.
Ide
nti
fy
thos
e
top
ics
req
uir
ing
furt
her
emp
has
is
and
thos
e g
eog
rap
hic
area
s r
equ
iri
ng
additional information coverage.
level survey based on two
have previously adopted
In the agricultural sector, develop a two
samples, one comprised of individuals who
pro
ced
ure
s
or
tec
hni
que
s
for
red
uci
ng
the
env
iro
nme
nta
l
imp
act
s
of
the
ir
ope
rat
ion
s a
nd
ano
the
r w
ith
no
bia
s t
owa
rds
the
env
iro
nme
nta
l
awa
ren
ess
of
the
ind
ivi
dua
ls
inv
olv
ed.
An
att
emp
t
sho
uld
be
mad
e
to
avo
id
req
uir
ing
add
iti
ona
l
tim
e
and
inp
ut
on
the
par
t
of
far
mer
s
in
the agricultural sub-watersheds.
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 (4)
Determine the level and rate of implementation of previously
introduced environmental programs within the sample population.
During this analysis identify those factors having an influence
during all three phases of the adoption process — invention,
diffusion and consequences.
(5)
Assess the attitudes of individuals towards the adoption of
environmental practices and their perception of the problem.
Etinglieeﬁeciuir ement S
The funding requirements outlined below include the costs incurred for
the following:
sample selection, questionnaire design,
pretest of questionnaire,
interviews and analysis of results.
Final costs may fluctuate depending on
the scope of the problem areas identified under Task C & D.
Personal Interview Sample Size — Can/U.S. — 1000
Canada U.S. Canada U.S.
76/77 FY77 77/78 FY78
M.Y. 1/2 — 1/2 —
Manpower
$ 12,000 — 12,000 —
Contract $
30,000
45,000
15,000
—
TOTAL
$
42,000
45,000
27,000
—
Since benefits will accrue to PLUARG directly and the IJC both directly
and indirectly, it is proposed that the Commission be requested to fund 25%
of this activity.
2.2.3 Public Consultation Panels
 
The concept of public consultation panels has been included as an integral
part of the public consultation program to minimize any negative reaction which
could develop
towards PLUARG's final recommendations when they are made public.
By including this positive means for the concerned public to express concerns
at the formulation stage, costly
delays due to court action and demonstrations,
20
etc.
may
be m
ini
miz
ed.
The
pri
mar
y p
urp
ose
of
thes
e p
anel
s i
s t
o b
rin
g t
oget
her
tech
nica
l an
d so
cial
advi
ce f
rom
thos
e or
gani
zati
ons,
etc.
repr
esen
ting
the
inte
rest
s of
thos
e gr
oups
whic
h st
and
to b
e di
rect
ly e
ffec
ted
by t
he p
lann
ed
remedial action.
In
the
pre
vio
us
two
pro
gra
m a
reas
, 2
.2.1
and
2.2.
2,
org
ani
zed
unde
r t
he
publ
ic c
on8u
1tat
ion
prog
ram,
most
of t
he e
mpha
sis
has
been
on o
ne w
ay
com
mun
ica
tio
n b
etw
een
PLU
ARG
and
the
publ
ic.
The
inc
lus
ion
of
the
con—
sul
tat
ion
pane
ls
ins
ures
that
a t
wo
way
dia
log
ue
wit
h t
he
publ
ic
will
deve
lop.
This
is e
sse
nti
al
if
the
Ref
ere
nce
Grou
p m
emb
ers
are
to
deve
lop
any
app
rec
iat
ion
of
the
conc
erns
of
the
peo
ple
livi
ng
in
the
Basi
n.
The
larg
e p
hys
ica
l s
ize
of
the
Basi
n a
nd
the
com
ple
x s
ocia
l,
eco
nom
ic
and
phy
sic
al
int
era
cti
ons
ope
rat
ing
ther
e w
ill
limi
t t
he
rep
res
ent
ati
ven
ess
of
the
par
tic
ipa
nts
con
tri
but
ing
to
the
pane
l;
howe
ver,
by
inc
lud
ing
as
man
y
int
ere
sts
as
pos
sib
le,
a g
ene
ral
awa
ren
ess
of
the
mor
e i
mpo
rta
nt
con
cer
ns
wil
l
develop.
It
is
pro
pos
ed
tha
t i
n t
he
U.S
.,
pan
els
wil
l b
e o
rga
niz
ed
wit
hin
sta
te
bou
nda
rie
s s
inc
e t
his
is
the
bas
is
for
pro
gra
m i
mpl
eme
nta
tio
n,
whi
le
in
Can
ada
,
whe
re
ther
e i
s o
nly
one
prov
ince
, t
he
pan
els
will
be
est
abl
ish
ed
on
a d
rai
nag
e
bas
in
bas
is.
In
eac
h c
oun
try
eig
ht
pan
els
wil
l b
e o
rga
niz
ed
and
mem
ber
shi
p
wil
l b
e r
est
ric
ted
to
a m
axi
mum
of
twe
nty
per
son
s p
er
pan
el.
Sev
era
l p
osi
tio
ns
wil
l,
how
eve
r,
be
pro
vid
ed
on
eac
h p
ane
l t
o e
nco
ura
ge
the
par
tic
ipa
tio
n o
f t
he
gen
era
l n
on—
org
ani
zed
pub
lic
.
Par
tic
ipa
nts
on
the
se
pan
els
wil
l c
ons
ist
of
rep
res
ent
ati
ves
dra
wn
fro
m t
he
fol
low
ing
cat
ego
rie
s —
gov
ern
men
t,
env
iro
nme
nta
l
gro
ups
,
cit
ize
n g
rou
ps,
agr
icu
ltu
ral
org
ani
zat
ion
s,
pro
fes
sio
nal
ass
oci
ati
ons
and
the
gen
era
l p
ubl
ic,
thu
s r
epr
ese
nti
ng
a w
ide
spe
ctr
um
of
opi
nio
ns.
Not
onl
y w
ill
eac
h o
f t
he
con
sul
tat
ion
pan
els
be
req
uir
ed
to
dev
elo
p a
con
sen
sus
pos
iti
on
on
the
ir
rec
omm
end
ati
ons
for
rem
edi
al
act
ion
, b
ut
upo
n
com
ple
tio
n o
f
thi
s
tas
k,
rep
res
ent
ati
ves
fro
m e
ach
pan
el
wil
l
be
req
uir
ed
to
mee
t
and
de
ve
lo
p
a
po
si
ti
on
re
pr
es
en
ta
ti
ve
of
the
co
nc
lu
si
on
s
rea
che
d
by
the
oth
er
pan
els
.
Thi
s
re
qu
ir
em
en
t
wi
ll
hav
e
spe
cia
l
si
gn
if
ic
an
ce
in
Ca
na
da
whe
re
the
im
pl
em
en
ta
ti
on
of
re
me
di
al
me
as
ur
e
re
co
mm
en
da
ti
on
s
wil
l
be
un
de
rt
ak
en
by
on
e
au
th
or
it
y,
i.e
.
th
e
pr
ov
in
ci
al
go
ve
rn
me
nt
.
Co
nv
er
se
ly
in
th
e
U.
S.
,
im
pl
em
en
ta
ti
on
wi
ll
be
at
th
e
st
at
e
le
ve
l
an
d
th
us
th
e
ne
ed
fo
r
a
un
if
or
m
se
t
of
re
co
mm
en
da
ti
on
s
ac
ro
ss
th
e
ba
si
n
is
no
t
as
cr
it
ic
al
.
In
ea
ch
co
un
tr
y
th
e
re
sp
ec
ti
ve
in
fo
rm
at
io
n
of
fi
ce
r
hi
re
d
un
de
r
2.
2.
1
wi
ll
be
re
qu
ir
ed
to
at
te
nd
al
l
of
th
e
pu
bl
ic
co
ns
ul
ta
ti
on
pa
ne
l
me
et
in
gs
.
Di
sc
us
si
on
wi
ll
be
st
ru
ct
ur
ed
ar
ou
nd
id
en
ti
ca
l
ag
en
da
s
to
mi
ni
mi
ze
th
e
di
ve
rg
en
ce
in
po
si
ti
on
be
tw
ee
n
pa
ne
ls
.
As
a
ne
ce
ss
ar
y
pr
er
eq
ui
si
te
to
th
e
im
pl
em
en
ta
ti
on
of
th
is
po
rt
io
n
of
th
e
pu
bl
ic
co
ns
ul
ta
ti
on
pr
og
ra
m,
fa
ct
ua
l
in
fo
rm
at
io
n
mu
st
be
ma
de
av
ai
la
bl
e
to
th
e
pa
ne
ls
ou
tl
in
in
g
th
e
pr
ob
le
m
ar
ea
s
id
en
ti
fi
ed
in
Ta
sk
s
C
an
d
D,
th
e
po
te
nt
ia
l
fo
r
fu
tu
re
pr
ob
le
ms
ou
tl
in
ed
in
Ta
sk
B
an
d
th
e
op
ti
on
s
av
ai
la
bl
e
fo
r
re
me
di
al
ac
ti
on
de
ve
lo
pe
d
in
Ta
sk
A.
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 Every
effort must be made
to develop a rapport
between
the Reference
Group
and
these
panels
for
while
some
Reference
Group
members
may
be
skeptical
about
the
value
of
including
the
public
in
their
deliberations,
the
public
may
be
equally
uncertain
as
to
the
impact
that
their
input
may
have.
Without a firm
commitment
by
the Reference
Group
to directly
and realistically
involve
the
public
in
this
manner,
this
portion
of
the
public
consultation
program
will
be
un8uccessful.
Sub—objectives
(l)
(2)
(3)
Terms of
(l)
(2)
(3)
(4)
To
encourage
the participation
of interested
and
influential
persons
representative
of
a
wide
range
of
opinions
and
view—
points
in
the
design
of
PLUARG's
remedial
measure
program.
To
provide
these
persons
with
access
to
the
validated
research
findings developed within PLUARG.
To
provide
through
the
public
consultation
panels
a
structured
opportunity
for
citizens
to
make
a
positive
contribution
to
the
design
of
the
remedial
measure
recommendations.
Reference
Identify
the
agencies,
special
interest
groups,
etc.,
that
have
expressed
some
past
interest
in
the
relationship
between
land
use
and
water
quality
and
those
that
would
be
willing
to
serve
as
members
of the public consultation panels.
Clearly
establish
the
terms
of
reference
for
these
panels
prior
to recruiting participants.
Provide
the
representatives
who
have
been
elected
or
nominated
for
positions
on
these
panels
with
access
to
the
factual
information
developed within PLUARG.
Employ
the
survey
data
obtained
in
2.2.2
as
a
means
of
insuring
that
the
public's
full
interests
are
considered
in
the
final
choice
of
the
remedial
measure
recommendations.
 
 Funding Requirements
Funding requirement calculations include salary of the U.S.
panel staff, travel costs for participants and support costs.
Canada U.S.
76/77 FY77
M.Y. - — —
Manpower
$ _ -
*Special 0&M $ — 20,000
TOTAL $ — 35,000
Canada
77/78
1/2
15,000
20,000
35,000
and Canadian
U.S.
FY78
1/2
15,000
*Applies to support costs for panels, e.g. travel costs for participants,
meeting rooms, etc.
Since the benefits of this program will be shared by the IJC, it is
recommended that the Commission receive this submittal with a request to
share in funding area 2.2.3 Public Consultation.
Figures 1 (page 5) and 2 provide a summary of the temporal and
fiscal frameworks in which Task A, Activity 2 will operate.
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 GRAND TOTAL
Figure 2
FUNDING
REQUIREMENTS
-
TASK
A
ACTIVITY
2
 
91%
($000)
Sub—Activity
76/77
77/78
78/79
(April
1/76-
(April
1/77—
(April
1/78-
Mar.
31/77)
Mar.
31/78)
Mar.
31/79)
2.1.1
25
—
'
2.1.2
12
20
-
2.2.1
15
25
40
2.2.2
42
27
-
2.2.3
-
35
—
TOTAL
94
107
40
PROPOSED
IJC
FUNDING
-
40
20.5
REVISED
ESTIMATES
94
67
19.5
ORA—N12 TO‘TAL
180.5
mITED STATES
($000)
76
77
78
79
(July
1/75-
(July
1/76-
(Oct.
1/77-
(Oct.
1/78-
June
30/76)
Sept.
30/77)
Sept.30/78)
Sept.30/79)
2.1.1
20
20
-
-
2.1.2
-
20
12
‘
2.2.1
—
30
30
20
2.2.2
-
45
~
—
2.2.3
-
-
35
—
TOTAL
20
115
77
20
PROPOSED
IJC
FUNDING
-
20
40.5
r
—
REVISED
ESTIMATES
20
95
36.5
20
 2.2.1
76/77
77/78
78/79
2.2.2
76/77
FUNDING BREAKDOWN, TASK A, SUB—ACTIVITY 2.2
 
Public Information. October, 1976.
1 MY, $30,000
— Main activities will be associated with fulfilling the terms of
reference l—3.
1 MY, $30,000
In F.Y. 77/78 the two persons working in this program area will
now only devote 50% of their time to the Public Information program.
The remainder with the Public Consultation Panels 2.2.3.
Capital $20,000
This
cost
rep
res
ent
s t
he
res
our
ces
nee
ded
to
pri
nt
and
dis
tri
but
e
an estimated 150,000 fact sheets to selected audiences. This method
of i
nfor
mati
on d
isse
mina
tion
will
only
be u
sed
when
a st
rong
emph
asis
on a particular information item is required.
$0.07 Fact Sheet
$0.06 Distribution
Cost/Fact Sheet
2 MY, $60,000
Thi
s b
udg
et
for
eca
st
ass
ume
s S
ubm
iss
ion
of
the
fin
al
ref
ere
nce
grou
p r
epo
rt
Apr
il
1,
1978
.
Thes
e m
an
year
s w
ill
be
dev
ote
d t
o
pro
vid
ing
the
pub
lic
wit
h f
urth
er
inf
orm
ati
on
on
the
PLU
ARG
stud
y
reS
ult
s a
nd
rec
omm
end
ati
ons
.
Muc
h o
f t
his
eff
ort
wil
l b
e d
ire
cte
d
towa
rds
ens
uri
ng
the
succ
ess
of
the
Com
mis
sio
n's
fina
l h
ear
ing
proc
ess.
Capital $20,000 — same as 77/78
Sur
vey
—
Per
son
al
Int
erv
iew
.
Oct
obe
r,
197
6.
0.5 MY, $12,000
—
Det
erm
ine
the
rel
eva
nt
pop
ula
tio
n
to
be
sam
ple
d -
id
en
ti
fy
sp
ec
ia
l
ch
ar
ac
te
ri
st
ic
s
of
thi
s
po
pu
la
ti
on
and
the
soc
io—
eco
nom
ic
and
oth
er
per
tin
ent
fac
tor
s w
hic
h
would ultimately affect sample design.
—
Rev
iew
the
met
hod
olo
gy
and
res
ult
s
of
sim
ila
r
sur
vey
s
alr
ead
y
completed.
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l 77/78
 
   
   
    
  
   
  
  
    
   
   
  
  
   
  
   
Complete preliminary questionnaire design.
Select and supervise contractor in both Canada and the U.S.
Contract $60,000. January, l977.
Interview 0 l,000 individuals — 500 in each country.
Cost/interview @$90.00 part to be paid to the contractors
in 76/77 $60,000 and part in 77/78 $30,000.
Contractors responsibilities will include the following:
questionnaire refinement to meet the requirements of the sample
population;
questionnaire pre—test;
sample selection — stratified random with clustering to reduce
travel time and expenses — strict adherence to probability sampling
techniques with a sample size of 500 calculated to yield a
confidence level of 95% with a significance level of 0.05;
training of interviewers;
undertake interviews with at least four call backs;
data reduction.
0.5 MY,
$12,000. April, 1977
Interpretation of findings and completion of report.
Costs could be substantially reduced for this program if the
Government
census
groups in each
country
could
be
induced
to provide
assistance in carrying out the survey.
2.2.3 Public Consultation Panels. April, 1977.
1 MY, $30,000
As indicated under 2.2.1 Public Information, this man year
is comprised of two persons - one in each country devoting
50% of their time to this program and the remainder to 2.2.1.
— Establish terms of reference for the panels.
— Develop a list of potential participants through contacts
with existing interest groups etc. operating in the Basin.
— Ensure that this program is closely co—ordinated and wherever
possible integrated with ongoing public participation
programs.
Special 0 & M $40,000. October, 1977.
Eight panels for each country 0 20 persons/panel.
4 one day meetings for each panel. Total 1280 man
days.
Maximum distance travelled 100 miles round trip —
cost .20/mile (see Map for suggested locations of panels).
Information Materials $ 4,000
Travel 25,600
Meals 4,800
Sub—Total $34,400
Final Meeting - 2 days
Per Diem Allowance $ 640
Travel Costs 1,600
Accommodation 960
Sub-Total $ 3,200
TOTAL $37,600
  
  
Meeting #1
-
Provide
participants
with
general
study
background
information
on
present
PLUARG
activities
and
the
terms
of
reference
for
the
panels
and
how
these
fit
into
the
overall
PLUARG
framework.
This
will
essentially
be
a
review
since
the
participants
will
have
had
access
to
this
information
before
the
meeting.
-
Identification
and
description
of
specific
land
use
pollutant
problems.
Task
C
and
D
personnel.
—
Participants
will
be
asked
to
consider
these
problems
and
to
solicit
ideas
from
their
member
organizations
on
how
to
deal
with
them.
Between
Meeting
#1
and
#2
provide
participants
with
any
further
clar—
ification
of
problem
areas
that
might
be
requested.
Meeting #2
Provide
the
participants
with
information
on
the
legislative
and
technical
remedial
action
available
for
implementation
together
with
their
associated
costs.
Meeting #3
Commence
discussions
re
the
appropriate
action
available
for
correcting
the
problems
which
were
identified
earlier.
This
will
require
a
blending
of
the
action
suggested
at
Meeting
#2
with
the
recommendations
generated
by
the
groups
involved
in
this
exercise.
Meeting #4
Based
on
further
discussions
with
their
respective
groups.
etc.
participants
should
be
in
a
position
to
complete
their
final
evaluation
of
those
remedial
measures
available
for
implementation.
Prepare
a
final
report
containing
their
recommendations
for
consideration
by
the
Reference
Group
and
for
the
use
of
the
two
groups
who
have
responsibility
for
developing
a
position
representative
of
the
conclusions
reached
by
the
eight
panels in each country.
Meeting #5
In
each
country
one
representative
from
each
of
the
eight
panels
will
meet
together
to
attempt
to
develop
a
consensus
position
concerning
the
recommendations
developed
by
the
panels
in
their
respective
countries.
¢
28
 Task A Activity 2 External Resource Requirements
The
foll
owin
g is
a br
ief
outl
ine
of t
he a
ntic
ipat
ed c
ommi
tmen
ts w
hich
Refe
renc
e Gr
oup
memb
ers
and
memb
ers
of t
heir
resp
ecti
ve t
echn
ical
comm
itte
es
shou
ld b
e pr
epar
ed t
o ma
ke t
o as
sist
Task
A in
the
achi
evem
ent
of t
he
Act
ivi
ty
2 St
udy
Obje
ctiv
es.
It
shou
ld
be
emp
has
ize
d t
hat
thes
e a
re
only
esti
mate
s an
d th
at a
t th
is e
arly
stag
e in
the
stud
y, i
t is
diff
icul
t to
ant
ici
pat
e w
ith
com
ple
te
acc
ura
cy
the
time
req
uir
eme
nts
at
this
leve
l o
f
detail.
2.1.1 Legislative Review.
All
Ref
ere
nce
GrO
up
mem
ber
s w
ill
be
requ
este
d t
o p
rovi
de
wher
ever
poss
ible
, e
asy
acc
ess
to
thos
e p
ers
ons
with
in
thei
r a
gen
cie
s w
hom
the
con
tra
cto
rs
feel
coul
d p
rovi
de
them
with
inf
orm
ati
on
rele
vant
to
the
suc
ces
sfu
l c
omp
let
ion
of
the
ir
tas
k.
Thi
s c
oul
d b
e a
chi
eve
d
eit
her
by
let
ter
s o
f i
ntr
odu
cti
on
or
by
per
son
all
y i
ntr
odu
cin
g t
he
con
tra
cto
r t
o t
he
ind
ivi
dua
ls
inv
olv
ed.
Thi
s s
hou
ld
not
req
uir
e m
ore
than 2—3 days/Reference Group member.
2.1.2 Technical Remedial Measures.
All
Ref
ere
nce
Gro
up
mem
ber
s a
nd
con
tra
ct
lea
ds
for
spe
cif
ic
mon
ito
rin
g p
roj
ect
s
wil
l
be
ask
ed
to
mee
t
ind
ivi
dua
lly
wit
h
Tas
k
A
re
pr
es
en
ta
ti
ve
s
to
di
sc
uss
the
na
tur
e
of
pr
ob
le
ms
id
en
ti
fi
ed
in
the
fie
ld
and
the
kin
ds
of
rem
edi
al
act
ion
the
y
fee
l w
oul
d
pro
ve
sui
tab
le
for
the
cor
rec
tio
n o
f
the
pro
ble
m.
Thi
s w
ill
pro
bab
ly
req
uir
e
abo
ut
5—6
man
—da
ys
for
eac
h i
ndi
vid
ual
ask
ed
to
con
tri
but
e.
The
se
sam
e
in
di
vid
ual
s
wil
l
als
o
be
ask
ed
to
re
vi
ew
a d
raf
t
cop
y
of
the
fin
al
rep
ort
—
tim
e
of
re
vie
w
wil
l
be
de
pe
nd
en
t
on the individual involved.
2.
2.
1
Pu
bl
ic
In
fo
rm
at
io
n
Pr
og
ra
m.
Re
fe
re
nc
e
Gr
ou
p
me
mb
er
s,
an
d
in
pa
rt
ic
ul
ar
th
os
e
in
di
vi
du
al
s
ac
tu
al
ly
wo
rk
in
g
on
fie
ld
in
ves
ti
ga
ti
on
s,
wil
l
be
req
ues
ted
to
sp
en
d
ti
me
wi
th
th
e
pu
bl
ic
in
fo
rm
at
io
n
of
fi
ce
r
pr
ep
ar
in
g
ar
ti
cl
es
fo
r
th
e
pu
bl
ic
in
fo
rm
at
io
n
pr
og
ra
m.
Th
es
e
ar
ti
cl
es
c0
u1
d
ta
ke
th
e
fo
rm
of
ne
ws
re
le
as
es
to
ne
ws
pa
pe
rs
,
ra
di
o
an
d
te
le
vi
si
on
or
fa
ct
sh
ee
ts
fo
r
di
st
ri
bu
ti
on
to
se
le
ct
ed
au
di
en
ce
s
or
ar
ti
cl
es
fo
r
in
cl
us
io
n
in
bu
ll
et
in
s
di
st
ri
bu
te
d
re
gu
la
rl
y
by
in
te
re
st
gr
0u
ps
,
go
ve
rn
me
nt
,
et
c.
De
pe
nd
in
g
on
th
e
na
tu
re
of
th
e
ar
ti
cl
e
th
e
pe
rs
on
in
vo
lv
ed
co
ul
d
sp
en
d
2-
3
ma
n—
da
ys
in
pr
ov
id
in
g
th
e
in
fo
rm
at
io
n
of
fi
ce
r
wi
th
th
e
in
fo
rm
at
io
n
an
d
re
vi
ew
in
g
th
e
fi
na
l
re
su
lt
.
Me
mb
er
s
of
th
e
PL
UA
RG
ed
it
or
ia
l
co
mm
it
te
e
wi
ll
al
so
be
re
qu
es
te
d
to
re
vi
ew
th
es
e
ar
ti
cl
es
be
fo
re
re
le
as
e.
  
:2.2.2
Survey.
‘5
,ﬁ
At
the
present
time,
it
is
proposed
that
a
select
sample
of
"
individuals
who
have
already
implemented
remedial
measures
in
the
agricultural
sector
be
surveyed.
In
order
to
develop
this
sample,
assistance
will
be
required
from
individuals
working
l
with
the
Soil
Conservation
Service
in
the
U.S.
—
through
Norm
hy
Berg
and
from
individuals
working
with
the
Extension
Br.
of
Ont.
‘“
Min.
of
Agri.
and
Food
in
Canada
through
Ed.
Brubaker.
 
2.2.3
Public
Consultation
Panels.
k
As
outlined
in
attachment
#1
-
"Funding
Breakdown”
Meeting
#1
will
3‘
emphasize
land
use—pollutant
relationships.
A
good
deal
of
planning
will
be
required
for
these
meetings
especially
between
members
of
Task
C
&
D
and
the
co—ordinator
of
these
meetings.
Actual
meeting
‘
time
will
require
16
days
since
there
will
be
an
identical
pre—
‘
sentation
for
each
of
the
sixteen
panels.
Depending
on
the
nature
 
of
the
presentation
one
or
more
people
could
be
involved
from
the
Ag
technical
viewpoint.
Background
preparation
of
the
common
presentation
for
each
panel
meeting
will
probably
require
one
man—month
collectively
from
Task
;_
C
&
D
representatives.
Actual
presentation
to
the
panel
participants
will
require
at
least
in. 32 man—days.
Additional
time
may
also
be
spent
after
the
meeting
responding
to
specific
information
requests
from
panel
members
—
allow
approximately
one man—month.
A
'
‘
Final
PLUARG
Review
of
Task
A
Report
—
Remedial
Measure
Recommendations.
 
- no estimate made.
ﬁ;
Task
A
Technical
Sub—committees.
‘1;
Members
of
Task
A
are
presently
in
the
process
of
forming
two
iwl.
more
technical
advisory
sub—committees
to
provide
guidance
in
the
yyk
undertaking
of
the
Legislative
Review
and
the
Review
of
Technical
h“
Remedial
Measures.
Members
of
these
two
technical
sub—committees
will
be
asked
to
provide
advice
on
the
actual
means
whereby
the
h
studies
should
be
carried
out
and
to
review
the
study
findings
as
Jig
they
become
available.
I
Members
of
the
Legislative
Review
Advisory
Sub-committee
should
i.
only
be
required
to
devote
about
10
man—days
in
1976
to
fulfill
 
th
ei
r
ob
li
ga
ti
on
s.
Du
e
to
th
e
lo
ng
er
st
ud
y
pe
ri
od
in
vo
lv
ed
,
me
mb
er
s
of
th
e
Te
ch
ni
ca
l
Re
me
di
al
Me
as
ur
es
Ad
vi
so
ry
Su
b—
co
mm
it
te
e
wi
ll
be
re
qu
ir
ed
to
sp
en
d
ap
pr
ox
im
at
el
y
10
ma
n—
da
ys
in
197
6
and
an
ad
di
ti
on
al
10
ma
n-
da
ys
in
197
7.
Onl
y
a p
art
of
th
is
ti
me
co
mm
it
me
nt
wi
ll
be
sp
en
t
in
ac
tu
al
me
et
in
gs
wh
il
e
th
e
re
ma
in
de
r
wi
ll
be
ta
ke
n
up
in
re
vi
ew
in
g
an
d
co
mm
en
ti
ng
on
th
e
st
ud
y
fi
nd
in
gs
as
th
ey
be
co
me
av
ai
la
bl
e.
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POSSIBLE MEETING LOCATIONS
OF THE PUBLIC CONSULTATION PANELS
DIAMETER 100 MILES
PROPOSED
MEETING
PLACES
PENNSYLVANIA

   
TASK B
vaewrowg of land use and lawd use practises, with emphasis on
cwrtaiﬁ trends new profeations to Z980 and, fj’yoss ble, to 3030.
All activities undertaken on both the United States and Canadian sides
have been completed, and publication of the United States Task B output is
expected within the next year. Canada is currently determining the
possibility of altering the format of its output to follow the United
States format of a basin by basin report. A supplementary report on
Materials Usage in the United States Great Lakes Basin was published in
September, 1975.
Critical management practices will be inventoried if Task C feels
that such practices are contributing to identified pollutant loads to the
watersheds.
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 TASK c
Intensive studies of a smaZZ number of representative umtersheds,
sele
cted
and
cond
ucte
d to
perm
it s
ome
extr
apot
atia
n of
data
to t
he e
ntir
e
Grea
t La
kes
basi
n an
d to
reZa
te c
onta
mina
tion
of m
ater
qual
ity,
whic
h ma
y
be fbund at river months on the Great Lakes, to specific land uses and
practices.
 
CANADIAN SECTIQN
INTRODUCTION
From
an e
valu
atio
n of
prel
imin
ary,
exte
nsiv
e wa
ter
qual
ity
moni
tori
ng
duri
ng 1
974,
site
s we
re s
elec
ted
with
in t
he t
hree
majo
r pi
lot
wate
rshe
ds i
n
Cana
da f
or t
he s
tudy
of a
vari
ety
of l
and
uses
. T
he m
ajor
wate
rshe
ds,
the
Gran
d,
Saug
een
and
Wilt
on a
re d
escr
ibed
in t
he P
LUAR
G De
tail
ed S
tudy
Plan
.
Addi
tion
al s
ites
for
the
stud
y of
agri
cult
ural
land
uses
not
adeq
uate
ly
represented in the major basins were selected in sub—watersheds of other
basi
ns.
Deta
iled
stud
ies
were
init
iate
d in
the
majo
r an
d mi
nor
basi
ns i
n
l975
and
are
to b
e c
ont
inue
d t
hrou
gh
the
1977
spr
ing
runo
ff
peri
od.
Dur
ing
the
per
iod
Apr
il
1977
to
Mar
ch
1978
, e
ffo
rts
will
be
focu
ssed
on
inf
orm
ati
on
synt
hesi
s,
data
int
egr
ati
on,
and
the
pre
dic
tio
n o
f l
oadi
ngs
and
rel
ati
ve
impa
cts
from
land
uses
and
man
age
men
t p
rac
tic
e t
hro
ugho
ut
the
Grea
t L
akes
bas
in
for
pres
ent
and
sel
ect
ed
opti
ons
of
futu
re
cond
itio
ns.
Eva
lua
tio
ns
of
rem
edi
al
mea
sur
es
will
be
int
ens
ifi
ed
in
co—
ope
rat
ion
with
inv
est
iga
tor
s f
rom
oth
er
PLU
ARG
tas
ks
and
emp
has
is
wil
l s
hif
t f
rom
spe
cif
ic
studies to the broad PLUARG charge.
The
pro
gra
m f
oll
ows
the
gen
era
l o
utl
ine
of
the
PLU
ARG
Det
ail
ed
Stu
dy
Pla
n,
Feb
rua
ry,
197
4.
Inf
orm
ati
on
is
sum
mar
ize
d b
elo
w,
by
act
ivi
ty,
on
stu
die
s i
nit
iat
ed
dur
ing
197
5—7
6 o
n t
hos
e t
o b
e c
ond
uct
ed
dur
ing
197
6/7
7,
and
on
the
arr
ang
eme
nts
for
the
com
pre
hen
siv
e a
nal
yse
s p
lan
ned
for
197
7/7
8.
Bud
get
est
ima
tes
for
sup
ple
men
tal
PLU
ARG
fun
din
g d
uri
ng
197
6/7
7 a
nd
197
7/7
8
are given in Table 2.
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ACTIVITY
1
—
Agricultural
Watershed
Surveys
OBJECTIVES
The
objective
of
the
agricultural
surveys
and
studies
is
to
obtain
data
on
the
inputs
of
pollutants
into
the
Great
Lakes
Drainage
System
which
have
their
origins
in
the
complex
land
use
activities
known
as
Agriculture,
and
to
provide
information
and
insight
on
practicable
remedial
measures
for
any
significant
pollutant
SOurces.
During
the
preliminary
phase
of
the
Task
C
Agricultural
Watershed
Study,
1974—75,
it
was
concluded
that,
in
order
to
meet
the
overall
objectives
of
PLUARG,
continuation
of
this
study
should
consist
of
a
broader
monitoring
network
program
(Phase
I)
and
a
detailed
study
program
(Phase
II).
This
would
be
followed
by
a
third
phase
to
consider
future
requirements.
The
following
objectives
were
defined:
Phase
I
(Monitoring
Program):
To
measure
the
ambient
concentration
and
loading
rates
for
various
potential
pollutants
that
occur
with
agricultural
land use.
Phase
II
(Detailed
Studies
Program):
I)
To
determine
the
effects
of
the
soil,
land
use
and
associated
practices
on
ambient
concentrations
and
loading
rates
of
selected
pollutants
from
agriculture.
2)
To
derive
information
on
the
mechanics
of
transport
and
storage
of
these
pollutants
within
the
selected
agricultural
watersheds.
3)
To
develop
relationships
so
that
the
information
derived
can
be
utilized
in
a
predictive
sense
and
extrapolated
to
other areas.
Phase
III
(Future
Requirements):
To
develop
recommendations
for
improvements
and
remedial
measures
where
significant
problems
are
identified.
GENERAL METHODOLOGY
Information
collected
during
the
preliminary
phase
(outlined
in
the
PLUARG
Detailed
Study
Plan)
formed
the
basis
for
the
development
of
the
continuing
phases
of
the
AgriCultural
Watershed
Studies.
Eleven
agricultural
watersheds
were
selected
for
inclusion
in
the
monitoring
phase,
and
six
of
36
 these were selected as sites for the detailed studies (Table 1 and Map
1-2). The preliminary phase, 1974—75, including the watershed selection
process, has been reported in detail in "Agricultural Watershed Studies,
Great Lakes Drainage Basin, Canada, Annual Report, 1974—75”. A program
co—ordinating studies by government agencies, universities and consultants
was designed to meet the objectives and is outlined in Figure 3.
SUMMARY OF INVESTIGATIONS
The investigations included in the program phases initiated April 1975
have been outlined in detail in "Agricultural Watershed Studies, Great Lakes
Drainage Basin, Canada, Detailed Study Plan, 1975—76”. A brief summary of
the components follows:
  
  
lira/LassiLng/lz
A monitoring program, covering precipitation (Project 6A, University
of Windsor),
stream
flow quantity
and stream
quality
(Projects
2 and
3,
j
Ontario Ministry of the Environment, Agriculture Canada; Project 4, Ontario
*
Ministry of Agriculture and Food), is being carried out on eleven small
agriCultural watersheds representative of identified "agricultural regions”.
An inventory of land use practices is being carried out on these watersheds
(Project 5, Ontario Ministry of Agriculture and Food).
I
For the six watersheds included in the Phase II Detailed Studies,
3
precipitation quality is being determined (Project 6B, University of Windsor).
”
A detailed soil survey is being carried out over a two—year period on these
watersheds (Project 7, Ontario Soil Survey).
A study on the nature and
enrichment of pollutants in agricultural watersheds involves a mineralogical,
>
physical, organic, trace elemental and nutrient characterization of suspended
<
and bottom sediments (Projects 8 and 9, Agriculture Canada, Guelph—Ottawa).
j
These programs are co—ordinated to allow assessment of the relationship
"
of pollutants in the sediments and in the soils.
The latter study forms part
of an integrated program on agricultural sources, transport and storage
mechanisms of metals (Project 9, Agriculture Canada, Harrow and Ottawa).
The study of livestock operations is included in two special studies:
the study of pollutant transport to sub—surface and surface waters in an
L
integrated farm operation on the Greenbelt farm of the Animal Research institute
(Project 22, Agriculture Canada); and the study of runoff from cattle feedlots
and cattle manure storage areas at four sites in southwestern Ontario
(Project
21, Agriculture Canada).
An additional study on surface transport of nutrients
with
emphasis
on
livestock operation areas
is being
conducted
by BEAK
Consultants
Ltd. (Project 20).
Several studies being done on two Essex County watersheds have been co—
ordinated to form an integrated program for these watersheds.
These include
the study of sources of nutrients and heavy metals
(Project 10, Agriculture
Canada, Harrow); the study of the transformation and transport of nitrogen and
water
in agricultural
soils
(Projects
ll,
12 and 13,
Agriculture
Canada,
Ottawa);
and
the
study of
the
role of
the groundwater
flow
regime
in the
transport of nitrates to streams
(Project 14, University of Waterloo).
An
integrated
program on
surface
sources
and
flow paths
for
pollutants
from agricultural land includes:
surface runoff from small agricultural
watersheds
(Project 15, University of Guelph); erosional losses from agricultural
f‘
land
(Project 16, University of Guelph, Agriculture Canada); transport of
ii:
fluvial suspended sediments from agricultural land
(Project 17, University of
'
Guelph);
and
the contribution
of phosphorus
from agricultural
land
to streams
by surface runoff
(Project 18, University of Guelph).
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 A
co
mp
ar
is
on
of
th
e
nu
tr
ie
nt
bu
dg
et
of
an
ag
ri
cu
lt
ur
al
st
re
am
an
d
a
re
la
ti
ve
ly
un
de
ve
lo
pe
d
st
re
am
is
be
in
g
ma
de
.
Th
is
in
cl
ud
es
nu
tr
ie
nt
tr
an
sp
or
t
an
d
tr
an
sf
or
ma
ti
on
(P
ro
je
ct
19
A,
Un
iv
er
si
ty
of
Gu
el
ph
)
an
d
a
19
75
fi
el
d
se
as
on
st
ud
y
of
se
co
nd
ar
y
pr
od
uc
ti
on
an
d
or
ga
ni
c
dr
if
t
(P
ro
je
ct
19
B,
Un
iv
er
si
ty
of
Waterloo).
Co
—o
rd
in
at
io
n
an
d
im
pl
em
en
ta
ti
on
of
th
is
pr
og
ra
m
is
a
jo
in
t
On
ta
ri
o
Mi
ni
st
ry
of
Ag
ri
cu
lt
ur
e
an
d
Fo
od
,
Ag
ri
cu
lt
ur
e
Ca
na
da
,
an
d
On
ta
ri
o
Mi
ni
st
ry
of the Environment endeavour.
1977/Z§
 
Du
ri
ng
19
77
/7
8,
se
le
ct
iv
e
mo
ni
to
ri
ng
an
d
sp
ec
ia
l
st
ud
ie
s
wi
ll
be
co
nt
in
ue
d
to
in
ve
st
ig
at
e
sp
ec
if
ic
pr
ob
le
ms
fo
r
wh
ic
h
th
e
Ph
as
e
I
an
d
Ph
as
e
II
st
ud
ie
s
ha
ve
no
t
yi
el
de
d
an
ad
eq
ua
te
un
de
rs
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n
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th
e
PL
UA
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ud
ie
s,
ot
he
r
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le
va
nt
in
ve
st
ig
at
io
ns
,
an
d
th
e
li
te
ra
tu
re
wi
ll
be
sy
nt
he
si
ze
d
by
ag
en
cy
pe
rs
on
ne
l
an
d
co
nt
ra
ct
or
s
to
pr
ov
id
e
an
sw
er
s
on
th
e
ex
te
nt
of
po
ll
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io
n
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om
ag
ri
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ur
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s
an
d
pr
ac
ti
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bl
e
re
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di
al
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as
ur
es
.
St
af
f
wi
ll
be
as
si
gn
ed
to
th
e
ap
pl
ic
at
io
n
of
un
it
lo
ad
in
g
an
d
re
gr
es
si
on
mo
de
ls
to
ca
lc
ul
at
e
po
ll
ut
an
t
di
sc
ha
rg
e
to
th
e
Gr
ea
t
La
ke
s
un
de
r
di
ff
er
en
t
la
nd
—u
se
an
d
ma
na
ge
me
nt
pr
ac
ti
ce
s,
co
-o
pe
ra
ti
ve
ly
wi
th
ot
he
r
PL
UA
RG
investigators.
PARTICIPATING AGENCIES
Agriculture Canada
O
n
t
a
r
i
o
M
i
n
i
s
t
r
y
of
A
g
r
i
c
u
l
t
u
r
e
an
d
Fo
od
O
n
t
a
r
i
o
M
i
n
i
s
t
r
y
of
th
e
E
n
vi
r
o
n
m
e
n
t
Be
ak
C
o
n
s
ul
t
a
n
t
s
L
i
m
i
t
e
d
University of Guelph
Un
iv
er
si
ty
of
Wa
te
rl
oo
University of Windsor
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Table 1
AG— 1
AG— 2
AG— 3
AG— 4
AG— 5
AG— 6
AG— 7
AG— 10
AG— 11
AG— 13
AG- 14
AG- 1
AG— 3
AG— 4
AG— 5
AG— 10
AG— 13
A.
AGRICULTURAL
WATERSHEDS
-
PHASE
I
(MONITORING
PROGRAMME)
(For locations, see Map 1—2)
Big
Creek
Tributary
of
the
Thames
River
(Essex
County)
Venison
Creek
Tributary
of
Big
Creek
(Norfolk
County)
Upper
Little
Ausable
River
(Huron
County)
Upper
Canagagigue
Creek
(Wellington
and
Peel
Counties)
Holiday
Creek
tributary
of
the
Middle
Thames
River
(Oxford
County)
Unnamed
tributary
of
the
Maitland
River
(Huron
and
Wellington
Counties)
Shelter
Valley
Creek
(Northumberland
County)
North
Creek
Branch
of
Twenty-Mile
Creek
(Lincoln
County)
Salt
Creek
tributary
of
the
West
Humber
River
(Peel
County)
West
Branch
of
Hillman
Creek
(Essex
County)
Upper
Mill
Creek,
tributary
of
the
Saugeen
River
(Bruce
County)
B.
AGRICULTURAL
WATERSHEDS
—
PHASE
II
(DETAILED
STUDIES)
Big
Creek
Tributary
of
the
Thames
River
(Essex
County)
Upper
Little
Ausable
River
(Huron
County)
Upper
Canagagigue
Creek
(Wellington
&
Peel
Counties)
Holiday
Creek
tributary
of
the
Middle
Thames
River
(Oxford
County)
North
Creek
Branch
of
Twenty—Mile
Creek
(Lincoln
County)
West
Branch
of
Hillman
Creek
(Essex
County)
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ACTIVITY 2 — Forested Watershed Surveys
 
OBJECTIVES
To determine the effect that various forest management practices
may have on streamflow quality, quantity and timing; groundwater quality
and fluctuations; snow pack distribution; and erosion rates.
 
NORTHERN ONTARIO WATERSHEDS
Studies by the Great Lakes Forest Research Centre, carried out in the
Winnipeg River drainage basin in Northwestern Ontario, will be applied in
determining the impact of forestry activities on water quality in Precambrian
watersheds with boreal forests.
The Canadian Shield is an extensive area of Precambrian rocks covering
approximately 50 percent of the total area of Canada and 60 percent of the
surface of Ontario. Another important fact is that Shield areas contribute
at least half of the water volume for the Great Lakes—St. Lawrence system.
The friable soils, rugged topography, and remarkably pure water pro—
duction have resulted in the area being described as one of the most "fragile"
of the Shield environments. The area has the climatic, edaphic and vegetation
characteristics that would encourage elemental loss from the ecosystem if there
is any impact due to forest harvesting. Clear—cutting and scarification
are commonly used management practices in the area which allow evaluation
of their impact on the environment.
Method of Investigation
In order to obtain some information on forest management impacts in a
restricted time frame the traditional approach of paired catchments was
avoided. Instead, a proposal to monitor catchments which had already been
treated along with some untreated catchments and use a one—way analysis
of variance to test the mean output from each catchment was adopted.
In 1972 twelve small catchments varying in size from 40 to 660 hectares
(90 to 1600 acres) were selected. Conditions on these catchments consisted
of u
ncut
, on
e—ye
ar—o
ld c
uts,
and
abou
t th
ree-
year
—old
cuts
.
In a
ddit
ion,
records are available for six other uncut catchments from a contract study by
the
Univ
ersi
ty o
f Ma
nito
ba.
By 1
975
all
twel
ve o
f th
e ca
tchm
ents
will
be
cut
and
the
six
rese
rve
(unc
ut)
catc
hmen
ts w
ill
be us
ed f
or b
asel
ine
comp
aris
on.
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 Parameters Measured:
Nutrients: Ammonia Nitrogen, Nitrate Nitrogen, Total Dissolved
Nitrogen, Suspended Nitrogen, Total Dissolved Phosphorus,
Suspended Phosphorus.
Minerals: Chloride, Sulphate, Silicon, Sodium, Potassium, Magnesium,
Calcium, Total Iron.
Physical: Turbidity, Conductivity, Temperature (present, weekly
maximum and minimum), pH, streamflow, rainfall, spring
snow pack.
Organic: Dissolved Organic Carbon, Suspended Carbon.
Time Sshsdels
2976/12
The monitoring program will be completed during the summer of 1976, and
a major report will be prepared.
271/78
Any required revisions to reports will be made, and expert advice will be
provided on the application of the results to the Great Lakes basin.
SOUTHERN ONTARIO WATERSHEDS
 
To provide additional information on forested areas and land management
effects, two preliminary projects are planned for southern Ontario watersheds.
1.
To assess water quality from an undisturbed, primarily forested water—
shed for the purpose of providing specific information on background
levels from this land use in southern Ontario.
During 1976/77 water quality samples will be collected from a stream
located in a forested area of the Six Nations Indian Reserve in the
Grand River watershed.
2. To assess the effects of forest pesticide spraying on the water quality
of some streams discharging to the Lower Lakes. If pesticide spraying is
carried out in southern Ontario during 1976, suitable sites will be sought
on several streams for sampling both prior to spraying and at short intervals
after spraying.
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 AGTIVLIXN} — Study of Pollution and Adequacy of Controls Related to Urban
Land Development and Use, Transporation and Utility Systems,
Sanitary Landfills,
Processed Organic Waste Disposal, Extractive
Industries, Private Waste Disposal, Recreational Land Use,
ﬂastewater Lagoons and Irrigatiopn§ystems,
and Land Filling,
 
GENERAL 9§ZEELTEXE§
1.
To determine the levels and quantities of major and trace constituents,
including nutrients,
pesticides and
sediments,
reaching
the
Great
Lakes
or moving in flow systems likely to reach the Great Lakes in the future
by studying
selected
operations of
the
land
use
activities
outlined
above in representative basins or areas and extrapolating the results
to provide estimates for other areas of the Great Lakes basin.
2.
To determine the adequacy of existing control measures related to the
above sources of pollution and develop recommendations for improvements
and remedial measures as needed.
QEEEEEHMEEQQBQLELY
Unlike natural watersheds,
the study areas being investigated under
Activity 3 do not form independent hydrologic units
where water qualitv and
quantity can be measured at the watershed outlet.
For Activity 3 studies.
it is necessary to monitor each inflow point individually,
as well as the
outflow point, since most study areas are not situated at the heads of
watersheds.
The inflow
(upstream)
monitoring
will
provide
data
on
the
dilution
ratio,
inflow hydrograph
characteristics
and
background
concentra—
tion
of water
quality
parameters.
The
difference
between
the
loading
of
water
quality
parameters
monitored
at sites
located
upstream
and
downstream
of the study area should provide a measure of the contribution of pollutants
from the land use under study.
In order to assist in the accomplishment of the general objectives,
the
following projects have been identified:
1. All Watershed Studies -
(a)
The establishment of upstream and downstream
:;lvr dunlitv monitoring
stations
to
identify
the
sources
of pollutiti
ini
their
relative
importance in affecting the water quality vi
2'
iving waters.
(h)
The measurement of the concentration HUM l‘. .1
‘ potential
pollutants
(on the receiving waters) whirh olwnr
is a res“"
i the
individual land uses under study.
[\
3
\
ﬁ
 
(c)
The
dev
elo
pme
nt
of
rel
ati
ons
hip
s
bet
wee
n
the
dat
a
whi
ch
can
be
used for extrapolation purposes.
(d)
The
ide
nti
fic
ati
on
of
exi
sti
ng
pol
lut
ion
con
tro
l m
eas
ure
s a
nd
the
dev
elo
pme
nt
of
rec
omm
end
ati
ons
for
the
ir
imp
rov
eme
nt.
Urban Studies —
(a)
The
eva
lua
tio
n
of
the
rel
ati
ve
con
tri
but
ion
of
pol
lut
ion
fro
m
sto
rm
run
off
,
sew
era
ge
col
lec
tio
n
and
tre
atm
ent
fac
ili
tie
s
of
varying sizes including non—sewered areas.
Transportation and Utility Studies —
(a)
The
eva
lua
tio
n
of
the
rel
ati
ve
con
tri
but
ion
of
pol
lut
ion
fro
m
dif
fer
ent
siz
es
and
typ
es
of
tra
nsp
ora
tio
n a
nd
uti
lit
y
sys
tem
s
in
re
la
ti
on
to
var
io
us
ma
in
te
na
nc
e
and
co
ns
tr
uct
io
n
act
ivi
tie
s.
Sanitary Landfill Studies —
(a)
The
de
te
rm
in
at
io
n
of
the
amo
unt
of
lea
cha
te
pr
od
uct
io
n,
its
com
pos
iti
on,
the
pa
tt
er
n
of
mi
gr
at
io
n
and
the
deg
ree
of
at
te
nu
at
io
n
by
the
ma
te
ri
al
s
thr
oug
h
whi
ch
the
lea
cha
te
is
tra
nsp
ort
ed.
(b)
The
de
te
rm
in
at
io
n
of
whe
th
er
or
not
cha
nge
s
occ
ur
in
lea
cha
te
pro
duc
tio
n,
com
pos
iti
on,
mig
rat
ion
and
att
enu
ati
on
as
the
age
of
th
e
re
fu
se
in
cr
ea
se
s
an
d
th
e
si
te
be
co
me
s
st
ab
il
iz
ed
.
Pr
oc
es
se
d
Or
ga
ni
c
Wa
st
e
Di
sp
os
al
St
ud
ie
s
—
\a)
The
in
ves
ti
ga
ti
on
of
the
eff
ect
of
sew
age
slu
dge
ap
pl
ic
at
io
n
on
ag
ri
cul
tur
al
lan
d
sur
fac
e
and
to
gro
und
wat
er
qua
lit
y.
(b)
lhc
cxa
mi
na
ti
on
of
the
eff
ect
of
a
gra
ss
bor
der
aro
und
a
sew
age
sl
ud
ge
—la
de
n
fie
ld
in
red
uci
ng
the
po
ll
uti
on
al
loa
d
fro
m
sur
fac
e
ruuotl.
Ex
tr
ac
ti
ve
in
du
st
ry
St
ud
ie
s
—
(a)
Th
e
de
te
rm
in
at
io
n
of
wh
et
he
r
or
no
t
qu
ar
ry
la
ke
s
an
d
se
tt
li
ng
po
nd
s
ar
e
ca
us
in
g
im
pa
ir
me
nt
to
su
rf
ac
e
an
d
gr
ou
nd
wa
te
r
qu
al
it
y.
Pr
iv
at
e
Wa
st
e
Di
sp
os
al
St
ud
ie
s
-
(a
)
Th
e
de
te
rm
in
at
io
n
of
th
e
mo
ve
me
nt
of
po
ll
ut
an
ts
fr
om
se
pt
ic
ta
nk
installations.
(b
)
Th
e
co
mp
il
at
io
n
of
in
fo
rm
at
io
n
on
ex
is
ti
ng
pr
iv
at
e
wa
st
e
di
sp
os
al
systems.
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SPECIFIC LAND USE STUDY PLANS
The locations of sites and monitoring stations operated for specified
land uses during 1975—76 are shown on Map 1—3.
Urban Land Use
The areas being investigated during 1975—76 and 1976—77 are listed
below:
Grand River Basin:
(1) The Kitchener—Waterloo—Cambridge urban area (approximate population
230,000, both fully separated and combined systems).
(2) The City of Guelph (population 64,000, fully separated systems).
(3)
The Town of New Hamburg (population 3,000, fully separated system).
Saugeen River Basin:
(4) The Town of Durham (population 2,500, 99% separated, 1% combined
system).
(5)
The community of Allan Park (population 100, septic tank system).
During 1976/77, two small watersheds draining urban areas in Kitchener
will be monitored in detail, to provide information from areas free of non—
urban influences.
Monitoring will be reduced in frequency or discontinued at
the Towns of New Hamburg and Durham and the community of Allan Park.
Transportation and Utility Systems
 
Recent Task A reports have suggested
that
railroads
are not a significant
source
of pollution to the Great
Lakes and,
as a result,
the study
of that
particular
land use has been assigned
a low priority
in the Activity 3 program.
Other
studies
which
are
either
proposed
or
presently
under
investigation
are
as follows:
(1)
Construction
of
the
Sarnia
to Montreal
pipeline
(as
construction
plans are finalized).
(2)
The
maintenance
of Hydro
rights-of-way
in
the
Guelph
area
(the
feasibility
of
conducting
a
study
is
still
being
investigated).
(3)
Highway
401
near
Kitchener
(major
highway
maintenance,
presently
under study).
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Location: Violet
t*
General Description:
The sanitary landfill site is located in the Wilton
Creek Basin and occupies an area of approximately 25 acres, one quarter of
which has been or is now being filled with refuse.
The site was originally
used as a sand and gravel pit.
In places where all the overburden has been
removed, refuse is being placed directly on limestone bedrock.
Instrumentation and Monitoring:
Precipitation:
A MSC tipping bucket rain gauge is located near the site.
i
Water Quantity:
An MOE streamflow gauge is located on Wilton Creek downstream
;
of the study area.
Static ground—water levels are obtained from 49 observation
wells
located
in or near
the
site.
One of
these is monitored
by a continuous
water level recorder.
Infiltration measurements are obtained from two types
of lysimeters.
 
Water Quality:
Manual samples of surface water are taken upstream (SLF—l) and
r‘
downstream
(SLF-Z)
on Wilton
Creek.
Samples
of
ground
water
are withdrawn
from
the observation wells
by bailer.
A
continuous
conductivity
recorder
monitors one of the wells within the contaminant plume.
2.
Other_Studies Belated
to Sanitary Landfill Sites
(i)
Contaminant
Migration from
Five
Ontario
Sanitary
Landfill
Sites
Five
sanitary
landfill
sites are
being
investigated
by
consultants under
3
contract to Environment Canada.
The sites are Brantford, Preston, and
j;
Paris
in the
Grand River
basin,
Hanover
in
the
Saugeen River
basin,
and
Mississaugua
in the
Lake Ontario drainage basin.
(ii) Soil—Waste Interactions
EE,
The
Waterloo
Research
Institute
under
contract
to
Environment
Canada
is
“""
investigating
the
attenuation and
desorption of
several
different
types
of
4’
industrial wastes
with
three
different
soil
types.
(iii)lndustrial Waste
Characterization
Studies
 
Seven contracts have been awarded
by
Environment
Canada
to consultants
to
characterize
wastes
from various
industries
which are eventually
disposed
on
t land.
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 (iv)
Leachate
Contaminant
Attenuation
Study
Under
contract
to
the
Ontario
Ministry
of
the
Environment
the
Waterloo
Research
Institute
is
investigating
the
leachate
attenuation
capacity
of
Field
studies at
the Fergus—Elora
Sanitary
Landfill
different types of soil.
Site
are
being
carried
out
to
corroborate
the
laboratory
investigations.
 1
x
i
l
g.
I,
'w
.
Processed Organic Waste Disposal
 
1.
Study
1_
‘
Location:
Brantford,
adjacent
to
the
Brantford
water
pollution
control
plant
and
sanitary
landfill
site.
5
General
Description:
The
site
is
located
in
the
Grand
River
basin
and
covers
a
40
acre
section
of
a
farm.
The
farm
has
been
in
continuous
corn
production
for
at
least
the
past
10
years.
Digested
sewage
sludge,
from
the
Brantford
pollution
control
plant,
was
applied
to
the
study
field
for
the
first
time
in
the
fall
of
1974.
Sewage
sludgewill
be
applied
in
the
fall
of
each
year
for
the
duration
of
the
study.
The
land
is
gently
rolling
with
a
soil
of
sandy—loam texture.
Instrumentation and Monitoring:
Precipitation:
A
MSC
tipping
bucket
rain
gauge
is
located
at
the
Brantford
pollution control plant.
Water
Quantity:
Surface
runoff
is
measured
at
each
of
the
two
sub—areas
by
a
continuous
flow
recorder
in
conjunction
with
an
H—type
flume.
Ground—water
levels
are
obtained
from
a
total
of
seven
piezometer
nests.
Each
piezometer
nest
consists
of
a
water-table
well
and
an
intermediate
depth
well.
Sub-
surface
discharge
from
a
tile
drainage
system
is
measured
manually
with
a
collection
container
and
stop
watch.
Water
Quality:
Samples
of
surface
water
runoff
are
taken
at
each
sub-area
by
an
automatic
sampler.
Ground
water
is
sampled
from
the
test
wells
manually
with
the
use
of
a
bailer.
Sub—surface
discharge
from
the
tile
system
is
sampled manually.
Other:
Samples
of
sewage
sludge,
soil
and
vegetation
are
collected
manually
as required throughout the study.
2. Study 2
Location:
Regional
Municipality
of
York,
approximately
seven
miles
northeast
of
the
NeWmarket
water
pollution
control
plant.
General
Description:
The
site
is
located
adjacent
to
the
Black
River
and
covers
an
eight
acre
section
of
a
farm.
The
farm
has
been
in
continuous
crop
production
for
at
least
the
past
ten
years.
Sewage
sludge
will
be
applied
in
the
fall
of
each
year
for
the
duration
of
the
study.
The
land
is
undulating
to
rolling
with
a
soil
of
sandy-loam
texture.
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 Instrumentation and Monitoring:
Precipitation:
An AES precipitation station is located at Sharon, 3 1/2
miles from the study site.
Water Quantity:
Surface runoff is measured at the study site by a continuous
flow recorder in conjunction with a Parshall flume. Ground—water levels are
obtained from a total of five piezometer nests. Four of the piezometer nests
consist of a water—table well and an intermediate depth well. The fifth
nest consists of a shallow well, a water—table well and an intermediate depth
well.
Water Quality: Samples of surface water runoff are taken by an automatic
sampler. Ground water is sampled from the observation wells with a bailer.
Other: Samples of sewage sludge, soil and vegetation are collected manually
as required throughout the study.
3. Other Studies Related to Land Disposal of Sewage Sludge
Under Canada—Ontario Agreement funding, considerable research work is
being carried out in the area of land disposal of sewage sludge.
The following is a list of ongoing research projects:
A. Environment Canada Internal Research Projects
(i) Environmental Effects of Chemical Sewage Sludge Disposal on Land -
Lysimeter Studies.
(ii) Biochemical Characterization of Digested Chemical Sewage Sludges.
(iii)Sampling Methodology Development for Investigation of the Variability of
Sewage Sludges.
B. Canada—Ontario Agreement External Research Projects
(i) An Examination of Sewage and Sewage Sludge for Enteroviruses; by Central
Public Health Laboratory, Ontario Ministry of Health.
(ii) Heavy Metals in AgriCultural Lands Receiving Chemical Sewage Sludges;
by Institute of Environmental Sciences and Engineering, University of
Toronto.
(iii)Land Disposal of Sewage Sludge; by University of Guelph.
(iv) Characterization of the Behaviour of Chemically Precipitated Sludges in
Soils; by Soil Research Institute, Canada Department of Agriculture.
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 Extractive Industries
i____________i________
  
  
  
   
For
the
1975/76
and
1976/77
field
season
two
sites
are
being
studied
which
incorporate
treatment
of
waste
discharges
(primarily
settling
ponds).
The
sites,
which
are
in
the
Grand
River
basin,
are
as
follows:
(1)
Sand
and
g
r
a
ve
l
pit
o
p
e
r
a
t
i
o
n
s
at
A
b
e
r
f
o
yl
e
,
Ontario,
and
(2)
A
limestone
quarry
and
lime
plant
at
Glenchristie,
Ontario.
Existing
information
from
river
monitoring
and
environmental
study
p
r
o
g
r
a
m
s
in
the
S
ud
b
ur
y
area
will
be
e
xa
m
i
n
e
d
d
ur
i
n
g
1976/77
to
d
e
t
e
r
m
i
n
e
if
any
specific
i
n
ve
s
t
i
g
a
t
i
o
n
s
of
m
e
t
a
l
m
i
n
i
n
g
o
p
e
r
a
t
i
o
n
s
should
be
i
n
i
t
i
a
t
e
d
in 1977/78.
 
Private Waste Disposal
The
Ministry
of
the
Environment
investigated
pollutant
transport
from
private
waste
disposal
systems
at
five
sites
during
1975/76.
l. Study 1
Loeation:
Un
Georgian
Bay
uear
Wasaga
Beaeh.
General
Deseription:
The
study
eonsists
of
a
house
and
tour
Cottages
under-
lain
by
a
uniform
fine
sand
deposit.
There
is
a
group
of
three
septie
tank—tile
field
systems
whieh
are
more
than
10
years
old
and
located
about
100
feet
from
the
lake.
One
of
the
three
field
systems
is
eonneeted
to
the
year
round
dwell int; and two ('ottages.
instrumentation and Monitoring:
Water
Quantity:
A number
of ground
water
observation
wells
have
been
installed
for this purpose.
Water
Quality:
Water
quality
samples
are
obtained
from observation
wells
by
pumping.
2. Study 3
Lotuititin:
()u (Ie<irgi;iu lSa\' utnir Waruigxi
Bezn h :ibtnit ().6 ini les
front Sti1d\'
l
loeation.
Ueneral
Deseriptiou:
The
study
eonsists
of a house
eonneeted
to a septic
tank—tile field system whieh
is about
four to five years old.
The system
is
installed
in a uniform sandy soil deposit similar to the Study 1 loeation.
lus;triuntw1t.iti<in ;in<i Mtwiitt)riiig:
Similar to Study l loeation.
l. Study 3
Loeatitni: (hi Bass laike, :i few niiles west (H ()rillia.
General Deseription: The study eonsists of a house with a tile field system
ahout ll years old. The system is installed in a deposit of silty sand,
approximately nine feet in thiekness overlying clayey silt.
‘
1
1
J
l
  
  
Instrumentation and Monitoring:
Similar to Study 1 location.
4. Study 4
Location: On Lake Simcoe, approximately 10 miles south of Barrie.
General Description: The study consists of a house with a tile field system
which is about 17 years old. The site is underlain by a deposit of sandy
silt extending to a depth of abOut eight to nine feet.
A layer of clayey
silt underlies the sandy soil, but its thickness was not determined at the
time of field investigation.
Instrumentation and Monitoring:
Similar to Study 1 location.
5. Study 5
Location: On Lake Muskoka, about 10 miles north of Gravenhurst.
General Description:
The study consists of a house and septic tank tile field
system installed in a raised sand bed on granite outcrop.
Instrumentation and Monitoring:
Shallow well points have been installed to collect water samples in the thin
soil mantle above the granite outcrop.
In addition, trough structures have been
constructed to collect surface runoff for water quality analysis.
An inventory was commenced of information on the number and locations
of private waste disposal systems in selected basins and will be continued
during 1976/77.
Sampling will be undertaken during the spring of 1976 at some of the
sites studied
in 1975 to check for seasonal variations of the quality of
ground water.
Suitable locations for the study of septic tank tile field
systems installed in silty and clayey soils will be selected and instrumented
for investigation during 1976 and 1977.
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 Recreational Land Use
 
Results
from
on—going
studies
by
the
Ministry
of
the
Environment
and
the
Great
Lakes
Forest
Research
Centre
will
be
utilized
in
assessing
the
effects
of
recreational
land
use
on
water
quality.
l976/77
A
study
of
the
effects
of
recreational
camping
on
soil
and
vegetation
in
the
Experimental
Lakes
area
in
the
Winnipeg
River
drainage
basin
will
be
completed
by
the
University
of
Guelph
for
Environment
Canada.
Analysis
of
the
effects
on
water
quality
there
will
be
based
on
samples
collected
by
the
Great
Lakes
Forest
Research
Centre
in
1975.
Wastewater
Lagoons
and
Irrigation
Systems
Available
information
from
inventories
and
completed
studies
will
be
utilized
in
estimating
the
significance
of
pollution
loads
from
municipal
and
industrial
wastewater
lagoons
and
irrigation
systems.
Land Filling
Results
of
on—going
monitoring
for
suspended
sediment
by
the
Metropolitan
Toronto
and
Region
Conservation
Authority
near
land
filling
sites
along
the
Toronto
waterfront
will
be
utilized
with
other
existing
information
in
assessing the effects of land filling.
E51320 I PAT [EELAELEEQUié
Environment Canada
Ontario Ministry of the Environment
Hydrology Consultants Limited
University of Guelph
University of Waterloo
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ACTIVITY
 
4
—
Wa
te
r
Qu
an
ti
ty
an
d
Qu
al
it
y
Mo
ni
to
ri
ng
Fr
am
ew
or
k
 
The
of major
reaching
Lakes in
The
(a)
(b)
(a)
(b)
 
(C)
33w}:ng
OBJECTiﬂs
ob
je
ct
iv
es
of
th
is
ac
ti
vi
ty
ar
e
to
de
te
rm
in
e
th
e
le
ve
ls
an
d
qu
an
ti
ti
es
an
d
tr
ac
e
co
ns
ti
tu
en
ts
,
in
cl
ud
in
g
nu
tr
ie
nt
s,
pe
st
ic
id
es
an
d
se
di
me
nt
s,
th
e
Gr
ea
t
La
ke
s
or
mo
vi
ng
in
fl
ow
sy
st
em
s
li
ke
ly
to
re
ac
h
th
e
Gr
ea
t
th
e
fu
tu
re
by
sa
mp
li
ng
su
rf
ac
e
an
d
gr
ou
nd
wa
te
rs
an
d
op
er
at
in
g
streamflow gauging networks.
fo
ll
owi
ng
pr
oj
ec
ts
hav
e
bee
n
ide
nti
fie
d
as
be
in
g
ne
ce
ss
ar
y
for
the
ac
hi
ev
em
en
t
of
th
e
Ac
ti
vi
ty
4
ob
je
ct
iv
es
:
1.
Ex
te
ns
iv
e
Su
rv
ei
ll
an
ce
Ne
tw
or
k
—
Th
e
id
en
ti
fi
ca
ti
on
of
si
gn
if
ic
an
t
la
nd
—u
se
ac
ti
vi
ti
es
th
at
ha
ve
an
ef
fe
ct
on
wa
te
r
qu
al
it
y
in
th
e
pi
lo
t
wa
te
rs
he
ds
by
op
er
at
in
g
a
ne
tw
or
k
of
wat
er
qua
lit
y
and
qua
nt
it
y
mo
ni
to
ri
ng
sta
tio
ns.
The
exa
min
ati
on
of
lan
d—u
se
inf
orm
ati
on
and
wat
er
qua
lit
y
dat
a o
bta
ine
d
fro
m A
cti
vit
ies
1,
2,
3 a
nd
6 s
tud
ies
and
the
Act
ivi
ty
4 n
etw
ork
to
obt
ain
inf
orm
ati
on
abo
ut
the
mec
han
ism
of
pol
lut
ant
tra
nsp
ort
and
sto
rag
e,
and
lan
d u
se/
wat
er
qua
lit
y
rel
ati
ons
hip
s
ove
r
the
Gre
at
Lakes Drainage Basin.
The
det
erm
ina
tio
n o
f t
he
tot
al
loa
din
gs
to
the
Gre
at
Lak
es
fro
m t
he
pil
ot
wat
ers
hed
s a
s a
ccu
rat
ely
as
pos
sib
le,
and
the
eva
lua
tio
n o
f
dif
fer
ent
met
hod
s o
f
cal
cul
ati
ng
loa
din
gs
by
mon
ito
rin
g w
ate
r
qua
nti
ty
and
qua
lit
y
con
tin
uou
sly
at
the
mou
ths
of
the
pil
ot
wat
ers
hed
s.
Intensive Studies Program —
The examination of
storm and snowmelt
the time-variant nature of pollutant loading during
events.
The improvement of
alternative sample
water quality sampling accuracy by testing
collection and handling techniques.
The
mea
sur
eme
nt
of
cha
nge
s i
n t
he
nat
ure
and
loa
din
gs
of
pol
lut
ant
s
dur
ing
tra
nsp
ort
thr
oug
h s
tre
am
rea
che
s b
y c
o-o
rdi
nat
ion
wit
h o
the
r
Ministry of the Environment survey programs.
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 thitvkrrlciStjitjftn;
The streamflow and water qualitv stations operated during the l975/76
field season and forming part of the PLUARC network are listed in Appendix
I.
There were 47 streamilow and 62 qualitv stations in March, 1976.
Spec iaﬁli 7P7r_o¥jet '7 t is
Special projects contributing to the objectives are described below.
ldenitriilii cAaAtriro’nr fol blink s- or sources ol', Vl7_o_lrl<uAt_ants
Data obtained trom the network of water qualitv and quantity monitoring
stations in the pilot watersheds will be analysed for the purpose of identifying
pollutant sinks or sources within each watershed. Continuous water—quantity
data, routine water quality data, and land use data are the basic manipulative
L‘lUHKWltH iii the t‘omjnitatitinal j>rotxxh1res.
itiverilhuith jigglings
Monitoring sites have been selected as close as possible to the mouths
of the rivers of the three pilot watersheds—Grand River, Saugeen River and
Wilton Creek. Data obtained trom these sites will be used in computation
(H7 [ht‘ ioll<nvingz
(a) Loadings to the Great Lakes at the respective stations,
(b) A check on the various methods of loading calculations and their
accuracies,
(c) A check on extrapolative techniques relating loadings to land use
within these basins.
Dailv samples of water quality are being taken and continuous dischargeswill
be synthesized as necessary from neighbouring water—quantity stations because
of the ditticultv and expenses in gauging the wider sections of these rivers
at their mouths. Data obtained from the networks established under Activity
'3 in the pilot watersheds will be used in conjunction with data from the
river—mouth monitoring to attempt extrapolative analyses.
lCthit Stunpl int
'Hie (W‘HUthirﬂlltHl o! :1 wattn‘—qinilit\'jxiranu>ter \miries \Jltll lth’, space,
(Hid l l<uv. l’rt~lilniiiai'\ rt‘siilt s hzin' i ntlitwit etl :1 gi‘e;it v;1r lﬂi)l li t\ it)r stnnt~ ‘
parameters during storm and snowmelt runol t events. Frequech sampling will be ; ‘
czn‘ritwl kHll llir liigli ru1n~t! «WlﬂtllllLWlS thiriiez slnirt tinnl ptn‘iauls, sis tlicst-
L‘Ulld it iiiiis ai‘t~ t‘XIitw t etl [Ll l)t‘ :isrstwc izittwl h'itil lilk‘ t'iil ltw t lk‘H arid t rziiisjioi't.it i \n
 Aﬂllylli j — Laboratory Support for Water Quality Monitoring and Pollution
Source ﬁtudiesﬂAii if 77777777777W777_7VV»'VW‘A_7777VWI<_¥V_V_
(Ll n int {AL AMI gist/1‘s
Laboratory support will be maintained at a high level during 1976/77
to service the full field programs, The PLUARG Quality Control Program will
be continued throughout this period to provide an assessment of sampling and
laboratory methodology and an opportunity for improving results. During
1977/78, support will be given for the completion of spring runoff sampling
and the continuation of selected monitoring programs and investigations
required to confirm or extend the findings of the previous field programs.
.\17 I} {It} [1571 _< it 1( >_< n on1 ANA} ﬁrst/1’s
During 1976/77, microbiological analyses will be performed on selected
samples from network monitoring stations and investigations or urban runoff,
processed organic waste spreading, and private waste disposal svstems.
Lhe microbiological data collected from intensive studies in agricultural
unh~watersheds during 1974 and 1975 will be interpreted and presented in a
scientific report. An initial evaluation will be made of the l974/75 results
trom network stations and recommendations given for sampling modifications.
During 1977/78, work will focus on interpreting all available micro"
biological results and applying the information to the Great Lakes basin.
l‘t‘\l{|'l(1ll’ir\llr.\l(; AMEN-(I l lCS
\{ricultnre ﬂanada, anironment Canada, Ontario Ministry of Agriculture and
Laud, Ontario Ministry of the Environment, Beak Consultants Limited, University
o: Mnelph, Lniyersity ol Waterloo, University of Windsor.
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The
o
b
j
e
c
t
i
ve
of
the
r
i
ve
r
b
a
n
k
e
r
o
s
i
o
n
study
is
to
gain
a
better
un
d
e
r
—
s
t
a
n
d
i
n
g
of
bank
r
e
c
e
s
s
i
o
n
m
e
c
h
a
n
i
s
m
s
and
to
d
e
t
e
r
m
i
n
e
the
q
ua
l
i
t
i
e
s
and
quantities
of
materials
eroded
on
a
representative
number
of
sites
such
that
actual
c
o
n
t
r
i
b
ut
i
o
n
s
of
sediment
to
streams
may
be
estimated.
ggIEODQLocg
After
the
conclusion
of
the
preliminary
study
phase,
twenty—five
streambanks
were
selected
in
various
watersheds
for
further
investigation
and
monitoring.
In
this
selection,
an
attempt
was
made
to
choose
banks
and
watersheds
representative
of
the
Southern
Ontario
situation.
To
facilitate
the
extrapolation
of
sediment
data
in
conjunction
with
the
sheet
erosion
research,
the
majority
of
sites
were
chosen
in
the
six
Agricultural
sub—watersheds
undergoing
detailed
study.
Additional
sites
were
chosen
from
watersheds
involved
in
the
preliminary
study
for
reasons
related
to
the
morphology
of
the
drainage
pattern,
the
soil
type
and
uniqueness
of
the
banks.
An
extremely
large
bank
of
over
one
hundred
feet
in
height,
for
example,
was
chosen
as
this
type
of
bank
was
not
represented
in
the
Agricultural
watersheds.
Criteria
for
bank
selection
within
the
watersheds
related
primarily
to
the
photogenic
nature
of
the
bank.
Most
banks
chosen
are
exposed
or
only
lightly
vegetated
and
are
representative
of
typical
active
bank
types
in
each
watershed,
in
their
height,
shape,
soil
type
and
erosional
mechanisms.
Access
to
the
site
and
other
practical
constraints
were
also
considered.
Two
simultaneous
studies
were
initiated
on
these
twenty—five
sites
early
in
1975
and
will
continue
for
at
least
a
two—year
period.
1- <legitiEILiysjgw.
The
analyses
of
data
collected
during
the
preliminary
phase
suggested
that
average
erosion
rates
on
streambanks
in
Southern
Ontario
involved
relatively
small
quantities,
probably
in
the
neighbourhood
of
1—2
cm.
laterally
per
year.
Due
to
the
size
of
movement
to
be
measured
in
so
short
a
study
and
the
accuracy
required
to
allow
eventual
extrapolation
of
this
data
to
Southern
Ontario
as
a
region,
a
technique
involving
terrestrial
stereo
photography
was
chosen.
Photography
is
scheduled
for
early
spring and
late
fall.
 Suc
ces
siv
e
set
s
of
pho
tog
rap
hs
whe
n v
iew
ed
ste
reo
sco
pic
all
y w
ill
sho
w a
rea
s w
her
e
cha
nge
has
occ
urr
ed
in
the
ban
k b
etw
een
the
two
poi
nts
in
tim
e.
Co—
ord
ina
te
mea
sur
eme
nts
may
be
mad
e
of
the
se
are
as
and
vol
ume
det
erm
ina
tio
ns
of
mat
eri
al
mov
eme
nts
on
the
ban
k c
ond
uct
ed.
Com
put
er
pro
gra
ms
are
bei
ng
des
ign
ed
to
cal
cul
ate
vol
ume
cha
nge
s
and
cor
rec
t
coo
rdi
nat
e
sys
tem
s b
etw
een
suc
ces
siv
e
set
s o
f
pho
tog
rap
hs.
Tho
se
pro
ces
ses
should be fully operative by 1976.
The
obt
ain
ing
and
ana
lys
is
of
two
set
s o
f p
hot
ogr
aph
s
a y
ear
wil
l
con
tin
ue
unt
il
at
lea
st
fou
r c
omp
let
e s
ets
of
pho
tog
rap
hs
are
stu
die
d.
Est
ima
tes
of
ban
k
los
s o
n
the
se
sit
es
can
the
n
be
cal
cul
ate
d.
2. Quality Study
The
qua
lit
y s
tud
y i
nvo
lve
s c
har
act
eri
zat
ion
of
the
ban
k m
ate
ria
l t
o
det
erm
ine
the
phy
sic
al
and
che
mic
al
cha
rac
ter
ist
ics
of
sed
ime
nt
pro
duc
ed
by
erosion on the study banks.
A s
amp
lin
g p
rog
ram
was
car
rie
d o
ut
in
the
spr
ing
of
1975
on
the
twen
ty-
five
site
s y
iel
din
g r
ough
ly
sev
ent
y—fi
ve
soil
samp
les.
Ban
k p
rof
ile
s w
ere
des
cri
bed
as
to
dept
h,
colo
ur
and
pre
sen
ce
of
mot
tli
ng,
root
s a
nd
sto
ne
laye
rs.
Est
ima
tio
ns
were
made
of
soil
str
uct
ure
and
per
mea
bil
ity
of
each
horizon so that soil erodibility factors could be measured.
The
flow
char
t (
Figu
re
4)
des
cri
bes
the
step
s w
hic
h t
he
soil
sam
ple
s
were carried through to September 1975.
Thr
oug
hou
t t
he
qual
ity
and
qua
nti
tat
ive
stud
ies,
ide
nti
fic
ati
on
of
proc
esse
s an
d ag
ents
of s
trea
mban
k er
osio
n wi
ll b
e no
ted
and
docu
ment
ed.
Thes
e ob
serv
atio
ns a
nd c
omme
nts
will
be u
sefu
l wh
en c
ombi
ned
with
info
rmat
ion
obta
ined
from
the
anal
ysis
of t
he b
ank
mate
rial
s an
d st
ereo
phot
ogra
phs
in
form
ulat
ing
pred
icti
ve m
odel
ling
of s
trea
mban
k er
osio
n an
d ex
trap
olat
ing
data to Southern Ontario during 1977/78.
PARTICIPATING AGENCIES
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RIVERBANK MATERIAL
 
COMPOSITE SOIL SAMPLES;
STORED IN PLASTIC LINED PAPER SAMPLE BAGS
PROFILE SAMPLING
 
[TRANSPORTATION TO LABORATORY]
AIR DRYING
  
SIEVE REMOVAL AND DETERMINATION
OF GRAVEL
CONTENT (>2MM)
  
<2MM SIZE, STORED IN
SAMPLE BAGS
  
PARTICLE SIZE ANALYSIS*
ORGANIC MATTER*
PH*
OXALATE EXT. FE,MN, AL*
CEC**
EXTRACTABLE CA,MG,K,NA**
NHq-NITROGEN
TOTAL KJELDAHL NITROGEN
TOTAL PHOSPHORUS
MERCURY
 
 
 
REPRESENTATIVE PORTION OF
SAMPLE GROUND TO PASS 60
 
 
 
 
    
SILT AND CLAY
SEDIMENTATION AND
DECANTATION
MESH SIEVE, STORED IN
DISPERSION AND PLASTIC VIALS
WET SIEVING I
HEAVY METALS (NI,CD,CU,PB,
ZN,CR)**
SAND FRACTION
DRIED AND STORED CARBONATES*
IN PLASTIC VIALS NA-PYROPHOSPHATE EXT. FE*
  
SILT FRACTION
DRIED AND STO
IN PLASTIC VI
RED
ALS
 
* ANALYSIS COMPLETED
** ANALYSIS IN PROGRESS
FIGURE “— FLOW CHART FOR ANALYSIS OF RIVERBANK
  
CLAY FRACTION
DRIED AND STORED
IN PLASTIC VIALS
 
 
CLAY MINERALOGY*
MATERIAL.
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The
studies
in
the
Genesee
(New
York),
Menomonee
(Wisconsin)
and
Maumee
River
(Ohio)
watersheds;
in
the
Felton—Herron
and
Mill
Creeks
(Michigan);
and
on
riverbank
erosion
are
proceeding
as
outlined
in
the
February,
1974,
study
plan.
Some
minor
adjustments
have
been
made
in
procedural
details
as
a
result
of
the
initial
technical
review
or
as
a
result
of
preliminary
progress.
Information
regarding
these
adjustments
is
available
from
the
principal
investigators
as
follows:
1. Genesee River Watershed
Dr. Leo J. Hetling
Director, Environmental Quality
Environmental
Research
and
Development
New
York
State
Department
of
Environmental
Conservation
50 Wolf Road, Room 519
Albany, New York 12201
(518) 457—7470
2. Menomonee River Watershed
Dr. John G. Konrad
Supervisor of Special Studies
Wisconsin Department of Natural Resources
P. 0. Box 450
Madison, Wisconsin 53701
(608) 266—7420
3. Felton—Herron Creek and Mill Creek Subwatersheds
Dr. Thomas G. Bahr
Director, Water Research Institute
Michigan State University
East Lansing, Michigan 48823
(517) 353—3742
4. Maumee River Watershed (Ohio Supplement)
Dr. Terry J. Logan
Asst. Professor of Agronomy
The Ohio State University
1885 Neil Avenue
Columbus, Ohio 43210
(614) 422—2601
5. Riverbank Erosion
Mr. William F. Mildner
U.S. Soil Conservation Service
Hyattsville, Maryland 20782
(301) 436—8655
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Diagnosis of the degree of‘impainment of water quality in the Great Lakes,
including an assessment of contaminants of eonoern in sediments and fish and
other aquatic resources.
Review and Assessment of Historical Information on Material Loadings to the
Great Lakes via Tributary Streams and Shoreline Erosion, including a First—
Order Assessment of the Relative Significance of the Various Land Use
Activities.
ACTIVITIES (CANADA AND U.S.)
1. Assessment of shoreline erosion.
2. Survey of river sediments and associated water quality.
3. Assessment of the effects of river inputs on Boundary waters.
ACTIVITY 1 - Shoreline Erosion
Shoreline erosion constitutes a major source of sediment input to the
bOundary waters of the Great Lakes. The magnitude of the input has been
very apparent during the recent high lake levels with severe land loss due 1
to the recession of erodible shorelines. 1
In Canadian shoreline regions, in particular in the lower Great Lakes,
there has been a considerable acceleration in the compilation of detailed
assessment inventories of coastal recession. These include annual rates of
recession from aerial photography, assessment of land use and shoreline
structures, and property evaluation. Coverage includes Lakes Ontario, Erie,
St. Clair, south—east Huron and southern Georgian Bay. These inventories
form the base data from which the annual tonnage of eroded material can be
calculated. In addition, bluff profiles have been established extending
to a water depth of 20 meters, below active wave base, to survey the short-
term changes in the bluff profiles due to shoreline erosion. One hundred
and sixty—two profiles have been established as follows:
Lake Ontario 72
Lake Erie 50
Lake St. Clair 2
Lake Huron-Georgian 38
  
The
stu
die
s
car
rie
d
out
for
Ac
ti
vi
ty
1
tak
e
ad
van
ta
ge
of
the
se
pr
of
il
es
as
a
bas
is
for
ca
lc
ul
at
in
g
tot
al
to
nn
ag
es
of
ma
te
ri
al
inp
ut
as
a control network for sampling.
OBJECTIVES
l.
To
ca
lc
ula
te
the
tot
al
qu
an
ti
ty
of
sed
ime
nt
en
te
ri
ng
int
o
the
Gr
ea
t
La
ke
s
as
a
di
re
ct
pr
od
uc
t
of
sh
or
el
in
e
er
os
io
n.
2.
To
de
te
rm
in
e
lev
els
of
nut
ri
en
ts
,
tra
ce
el
em
en
ts
in
er
os
ive
ma
te
ri
al
s
an
d
to
ca
lc
ul
at
e
th
ei
r
co
nt
ri
bu
ti
on
to
th
e
la
ke
s.
METHODOLOGY
Canada
Th
e
pr
og
ra
m
co
mp
ri
se
s
th
e
fo
ll
ow
in
g
in
te
gr
at
ed
su
b—
ac
ti
vi
ti
es
:
Sub—Activity l —
Th
e
co
mp
il
at
io
n
of
al
l
av
ai
la
bl
e
in
fo
rm
at
io
n
on
hi
st
or
ic
al
er
os
io
n
in
or
de
r
to
co
mp
ut
e
a
me
an
an
nu
al
to
nn
ag
e
of
se
di
me
nt
in
pu
t.
Sub—Activity 2 —
Th
e
ev
al
ua
ti
on
of
th
e
st
ra
ti
gr
ap
hy
of
in
di
vi
du
al
pr
of
il
es
to
ca
lc
ul
at
e
th
e
me
an
an
nu
al
to
nn
ag
e
of
in
di
vi
du
al
st
ra
ti
gr
ap
hi
c
ho
ri
zo
ns
lo
st
to
the lake by shoreline erosion.
Sub-Activity 3 —
Sa
mp
li
ng
th
e
pr
of
il
es
on
a
st
ra
ti
gr
ap
hi
c
ba
si
s
to
co
nd
uc
t
th
e
fo
ll
ow
in
g
analyses:
(a)
Pa
rt
ic
le
—s
iz
e
an
al
ys
is
to
qu
an
ti
fy
in
pu
ts
fo
r
l
an
d
2
ab
ov
e,
in
te
rm
s
of
sa
nd
an
d
gr
av
el
,
si
lt
an
d
cl
ay
.
(b)
Ge
oc
he
mi
ca
l
an
al
ys
es
of
ma
jo
r,
mi
no
r
an
d
tr
ac
e
el
em
en
ts
,
ca
rb
on
an
d
ni
tr
og
en
,
to
de
te
rm
in
e
th
e
to
ta
l
ge
oc
he
mi
ca
l
in
pu
t
fr
om
sh
or
e-
line erosion.
(c)
Th
e
de
te
rm
in
at
io
n
of
th
e
fo
rm
s
of
ph
os
ph
or
us
in
or
de
r
to
es
ti
ma
te
th
e
av
ai
la
bi
li
ty
of
ph
os
ph
or
us
de
ri
ve
d
fr
om
sh
or
el
in
e
er
os
io
n
in
the boundary waters.
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 Sub-Activity 4 —
Determination
of
the
engineering
properties
of
the
erodible
bluffs
relative
to
dispersion
of
wave
energy
in
order
to
elucidate
the
major
mechanisms
of
shoreline
erosion
and
the
efficiency
of
present
day protective structures.
Sub—Activity 5 —
Investigation
of
the
mineralogy
of
bluff
materials
to
observe
stratigraphic
variation
and
to
relate
such
variation
to
the
engineer—
ing properties in 4 above.
Sub—Activity 6 —
By
observation
of
variations
in
the
sub—aqueous
profiles
0—20
meters,
calculation
of
wave—induced
sub—aqueous
erosion
and
to
determine
onshore/
offshore movement of sediment.
It
can
be
seen
that
the
basic
study
objectives
are
met
by
completion
of
Sub-Activities
l to
3 inclusive.
However,
in
the
investigator's
opinion,
these
data
long
are
insufficient
and
Sub—Activities
4
to
6
are
required
in
order
to understand
the
process
mechanisms
involving
bluff
erosion,
sediment
transport
and
deposition
as
they
may
relate
to
present
day
protection
structures,
beach
nOurishment
and
depletion,
etc.
Further,
the
Land
Use
Activities
Reference
Group
is
required
to
Submit
suggestions
with
costing
on
remedial
measures.
Such
measures
cannot
be
suggested
without
knowledge
of
the
process
involved and costing by
qualified
authorities
will require
the data
base
also
generated under Sub—Activities 4 to 6.
PARTICIPATING AGENCIES
Environment Canada — Marine Sciences Directorate (MSD)
— Lakes Research Division, CCIW
TIME SCHEDULE
— Field studies completed in 1975
— Analyses and data evaluation to be completed in 1976
— Activity 1 Report — 1976
    
ACT
IVI
TY
2 -
Surv
ey
of
Rive
r S
edi
men
ts
and
Ass
oci
ate
d W
ate
r Q
ual
ity
In
orde
r t
o a
sses
s t
he
con
tri
but
ion
of
com
poun
ds
ass
oci
ate
d w
ith
land
use
act
ivi
tie
s s
uch
as
pes
tic
ide
s,
nutr
ien
ts,
and
heav
y m
eta
ls
com
mon
ly
ass
oci
ate
d w
ith
par
tic
ula
te
or
susp
end
ed
matt
er,
bot
h t
he
qua
nti
ty
and
qua
lit
y
of
such
par
tic
ula
te
mat
eri
als
have
been
det
erm
ine
d.
Pre
vio
us
stud
ies
on
rive
r i
nput
s t
o t
he
Grea
t L
akes
have
res
ulte
d i
n t
he
acc
umu
lat
ion
of
sub
sta
n—
tial
quan
tit
ies
of
pri
mar
y d
ata.
Thes
e d
ata
are
pre
dom
ina
ntl
y c
omp
ose
d o
f
wat
er
qual
ity
par
ame
ter
s a
nd
flow
rate
s w
ith
some
inf
orm
ati
on
on
par
tic
ula
te
inpu
ts.
The
int
erp
ret
ati
on
of
thes
e p
ast
data
, w
hen
rela
ted
to
new
inf
orm
ati
on
der
ived
from
a s
pec
ifi
c r
iver
mou
th
sam
pli
ng
pro
gra
m t
o r
eco
ver
and
ana
lyze
soli
ds,
have
pro
vid
ed
a q
uan
tif
ica
tio
n o
f m
ate
ria
ls
and
com
poun
ds
ent
eri
ng
the
bou
nda
ry
wate
rs.
The
sta
tis
tic
al
eva
lua
tio
n o
f t
hese
par
ame
ter
s a
gai
nst
land
use
prac
tice
for
ind
ivid
ual
wat
ers
hed
s p
rov
ide
d b
y T
ask
B a
nd
the
pilo
t w
ate
r—
shed
stud
ies
of
Tas
k C
of
the
stud
y p
lan
ena
ble
s a
n i
niti
al
ass
ess
men
t o
f t
he
con
tri
but
ion
s o
f s
uch
pra
cti
ces
both
on
the
qua
nti
ty
and
qual
ity
of
par
tic
ula
te
compounds introduced by river input to the Great Lakes.
OBJECTIVES
1.
To
dete
rmin
e,
thr
ough
sed
ime
nta
tio
n s
urve
ys,
the
exte
nt
of
transporation of nutrients, selected metals, and pesticides
into the lake system based on total sediment loadings.
2. To determine the effect of land use practices on incoming
sediment and water quality.
3.
To
ass
ess
the
ava
ila
bil
ity
of
the
se
pol
lut
ant
s o
n s
edi
men
ts
and their present and potential impact on water quality.
METHODOLOGY
Canada
Sub—
Acti
vity
l —
Eval
uati
on o
f Ex
isti
ng D
ata
on T
ribu
tari
es a
nd N
ears
hore
Great Lakes Waters
All
ava
ila
ble
dat
a o
n d
isc
har
ges
and
wate
r q
ual
ity
par
ame
ter
s f
or
all
rive
r i
nput
s s
ele
cte
d f
or
rive
r m
out
h s
amp
lin
g a
re
bei
ng
comp
iled
.
Dat
a
par
ame
ter
s a
re
bei
ng
mac
hin
e—p
roc
ess
ed
for
all
year
s f
or
whi
ch
rec
ord
s a
re
ava
ila
ble
to
pro
vid
e t
he
fol
low
ing
inf
orm
ati
on
on
ind
ivi
dua
l r
iver
inpu
ts:
(3)
Mon
thl
y,
sea
son
al,
and
ann
ual
mea
n d
isc
har
ge
rat
es
and
ass
oci
ate
d
mea
n t
urb
idi
ty
val
ues
ena
bli
ng
the
sel
ect
ion
of
opt
imu
m s
amp
lin
g
per
iod
s a
nd
for
min
g a
basi
s f
or
the
com
put
ati
on
of
tota
l i
nput
loadings and total sediment yield.
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 (b)
Calculation
of
the
total
input
of
those
soluble
materials
determined
during
the
monitoring
programmes.
(c)
By
multi—variate
and
cluster
analysis,
determining
significant
groupings
of
parameters
and
controlling
factors.
In
addition
to
the
water
quality
data
from
tributaries,
historical
data
from
nearshore
waters
of
the
Great
Lakes
are
being
assessed
to
identify
the
impact
of
materials
discharges
on
adjacent
areas
of
the
Lakes.
Principal
components
of
this
activity
are:
(1)
Assessment
and
aggregation
of
all
data
collected
in
the
nearshore
areas
of
the
Great
Lakes
since
1967
by
MOE.
(2)
Interfacing
Great
Lakes
and
tributary
data
to
identify
possible
relationships
on
seasonal
and
long—term
basis.
(3)
Identifying other factors that may be affecting water quality in
the
Lakes
(e.g.
shoreline
erosion,
major
marine
construction
projects, major point SOurces, etc.)
Sub—Activity 2 - River Mouth Sediment Surveys
To recover suspended particulate material from all significant streams
draining
into
the boundary waters of
the
Great Lakes
(streams
that have
been
sampled include all basins evaluated in Activity 2, Sub—Activity 1).
Sampling was conducted during the 1974 spring runoff period in
tributaries draining to Lakes Ontario and Huron and during the spring of
1975 in tributaries to Lakes Erie and Superior.
Additional sampling every
three weeks on a year—round basis was conducted at representative basins
draining to the lower Great Lakes and Georgian Bay.
‘
L
.
.
-
_
At each river mouth, an integrated water samples was pumped and fed
through a continuous flow centrifuge to recover particles in excess of
0.05 microns.
A filtered water sample was also collected at each station.
The total solids were freeze-dried and subjected to the following analyses:
- Major elements: Si, Al, Fe, Mn, K, Ca, Mg, P and S to provide
a chemical assessment of the gross mineralogical composition
of the inorganic fraction of the sediment and as an indicator
of the form of phosphorus in the sediment. The statistical
evaluation of the trace metals and pesticides relative to the 7
major elements provide an insight into the bonding and form of
'
transportation of these components to the Great Lakes. Such ’
interpretations will be confirmed by selective extraction techniques
(complete).
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 —
ca
rb
on
(o
rg
an
ic
an
d
in
or
ga
ni
c)
,
ni
tr
og
en
(c
om
pl
et
e)
—
tr
ac
e
me
ta
ls
—
Hg
,
Pb
,
Cu
,
Zn
,
Ni
,
Co
,
Cr
,
Cd
,
Be
,
V,
Sr
,
As
,
and Se (complete)
—
mi
ne
ro
lo
gy
(o
n
se
le
ct
ed
wa
te
rs
he
ds
on
ly
)
-
pe
st
ic
id
es
.
On
ta
ri
o
Pe
st
ic
id
e
La
bo
ra
to
ri
es
ra
n
sc
an
s
on
Or
ga
no
ch
lo
ri
ne
an
d
or
ga
no
ph
os
ph
at
es
on
al
l
sa
mp
le
s
(c
om
pl
et
e)
.
PARTICIPATING AGENCIES
 
En
vi
ro
nm
en
t
Ca
na
da
—
La
ke
s
Re
se
ar
ch
Di
vi
si
on
,
CC
IW
—
Sc
ie
nt
if
ic
Op
er
at
io
ns
Di
vi
si
on
,
CC
IW
—
Ma
ri
ne
Sc
ie
nc
es
Di
re
ct
or
at
e
On
ta
ri
o
Mi
ni
st
ry
of
Ag
ri
cu
lt
ur
e
an
d
Fo
od
—
On
ta
ri
o
Pe
st
ic
id
e
Re
si
du
e
Te
st
in
g
La
bo
ra
to
ry
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
—
Wa
te
r
Re
so
ur
ce
s
Br
an
ch
-
Po
ll
ut
io
n
Co
nt
ro
l
Br
an
ch
TIME SCHEDULE
Ac
ti
vi
ty
2.
1
—
3
ye
ar
s,
wi
th
a
fi
na
l
re
po
rt
in
19
77
.
Ac
ti
vi
ty
2.
2
-
3
ye
ar
s,
wi
th
a
fi
na
l
re
po
rt
in
19
78
.
AC
TI
VI
TY
3
—
Ef
fe
ct
s
of
Ri
ve
r
In
pu
ts
In
fo
rm
at
io
n
on
us
e
pa
tt
er
ns
wi
th
in
a
wa
te
rs
he
d
fo
r
co
nt
am
in
an
ts
su
ch
as
me
ta
ls
,
pe
st
ic
id
es
an
d
st
ab
le
or
ga
ni
c
co
mp
ou
nd
s
ar
e
be
in
g
ex
am
in
ed
in
re
la
ti
on
to
ri
ve
r
in
pu
ts
to
bo
un
da
ry
wa
te
rs
fo
r
th
e
Ta
sk
C
pi
lo
t
wa
te
rs
he
ds
an
d
ot
he
r
wa
te
rs
he
ds
ex
am
in
ed
un
de
r
Ac
ti
vi
ty
2
of
Ta
sk
D.
Su
ch
an
an
al
ys
is
de
te
rm
in
es
th
e
di
sp
er
si
on
of
co
nt
am
in
an
ts
an
d
in
di
ca
te
s
ar
ea
s
wh
ic
h
me
ri
t
fu
rt
he
r
ex
am
in
at
io
n.
Ho
we
ve
r,
ge
ne
ra
li
ze
d
as
se
ss
me
nt
of
th
e
le
ve
ls
of
th
es
e
co
nt
am
in
an
ts
in
wa
te
r
an
d
aq
ua
ti
c
li
fe
fo
rm
s
wo
ul
d
be
of
li
mi
te
d
va
lu
e.
Th
is
is
be
ca
us
e
of
th
e
la
ck
of
de
fi
ni
ti
ve
in
fo
rm
at
io
n
re
la
ti
ng
co
nc
en
tr
at
io
ns
of
co
nt
am
in
an
ts
in
wa
te
r,
se
di
me
nt
s
an
d
ti
ss
ue
s
wi
th
th
e
we
ll
—b
ei
ng
of
th
e
bi
ot
a.
Co
ns
eq
ue
nt
ly
,
th
is
st
ud
y
pl
an
pu
rp
os
el
y
av
oi
ds
co
ll
ec
ti
on
of
mo
re
da
ta
of
th
e
monitoring type.
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OBJECTIVES
1. To assess the significance of specific contaminants gaining
access to boundary waters as a result of land use activities.
2. To establish areas which may be adversely affected as a result
of such inputs, including a determination of the extent of
dispersion of sediments offshore and the extent of impairment
of water quality in boundary waters.
3. To determine degree of contamination of fish and other aquatic
resources in areas exposed to higher-than-average loadings of
specific contaminants.
METHODOLOGY
Canada
Sub—Activity l -
Review input data from Activity 2, Task D and select contaminants
attributable to land drainage which appear to represent hazards to
aquatic life, municipal water use, etc.
Sub-Activity 2 —
Simulate comparable input rates of contaminants in laboratory eco—
system (CCIW Great Lakes Biolimnology Laboratory) and measure the
impact of these systems in terms of:
a)
b)
effects on performance of algae, invertebrate fish-food
organisms and fish.
biomagnification of contaminants in food chains, relating
the
se
lev
els
in
fis
h t
o b
oth
hea
lth
of
fis
h a
nd
mar
ket
abi
lit
y
of fish.
Exi
sti
ng
inf
orm
ati
on
att
est
ing
to
the
sig
nif
ica
nce
of
sel
ect
ed
con
tam
ina
nts
wil
l g
uid
e t
he
dev
elo
pme
nt
of
thi
s a
cti
vit
y.
Sub—Activity 3 -
To
ca
rr
y
out
fie
ld
sur
vey
s
of
se
lec
ted
are
as
of
bo
un
da
ry
wat
er
s
whi
ch
1 a
nd
2 a
bov
e
ind
ica
te
as
bei
ng
pot
ent
ial
ly
adv
ers
ely
aff
ect
ed.
In
ord
er
to
obt
ain
dat
a o
n
con
tam
ina
nt
res
idu
e
lev
els
in
the
bio
ta,
sam
ple
s
of
fis
h,
ma
cr
oi
nv
er
te
br
at
es
,
pla
nkt
on,
se
di
me
nt
s
and
lak
e
wat
ers
wil
l b
e
col
lec
ted
dur
ing
two
fie
ld
yea
rs
and
sub
jec
ted
to
an
al
ys
es
fo
r
pe
st
ic
id
es
,
PC
Bs
an
d
he
av
y
me
ta
ls
.
The results
ob
ta
in
ed
fr
om
th
e
fi
el
d
st
ud
ie
s
wi
ll
be
re
fe
re
nc
ed
to
av
ai
la
bl
e
in
fo
rm
at
io
n
fr
om
a
li
te
ra
tu
re
re
vi
ew
un
de
rt
ak
en
as
pa
rt
of
th
is
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A
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etc.
a)
b)
c)
d)
e)
Th
e
sy
nt
he
si
s
of
al
l
av
ai
la
bl
e
in
fo
rm
at
io
n
an
d
th
e
ma
ny
on
—g
oi
ng
pr
og
ra
mm
es
to
re
la
te
to
th
e
re
la
ti
ve
in
pu
ts
fr
om
al
l
so
ur
ce
s
of
 
su
b-
ac
ti
vi
ty
in
or
de
r
to
ev
al
ua
te
th
e
ex
is
ti
ng
(an
d
po
te
nt
ia
l
lo
ng
-t
er
m)
de
tr
im
en
ta
l
ef
fe
ct
s
of
co
nt
am
in
an
ts
fr
om
la
nd
dr
ai
na
ge
on the lakes' biota.
Sub—Activity 4 -
from these limited studies
lakewater quality impairment
contaminants, nutrients,
Th
is
ca
ll
s
fo
r
a
ca
re
fu
l
ex
am
in
at
io
n
of
la
nd
dr
ai
na
ge
in
pu
ts
in
re
la
ti
on
to
at
mo
sp
he
ri
c
and
po
in
t-
so
ur
ce
inp
uts
at
pre
sen
t
and
,
wh
en
pr
oj
ec
te
d
in
to
th
e
fu
tu
re
,
ba
se
d
on
de
te
ct
ab
le
tr
en
ds
in
wa
te
r
and
lan
d
re
so
urc
es
ma
na
ge
me
nt
(i
nc
or
po
ra
ti
ng
res
ult
s
fro
m
Tas
k
B).
Atmospheric Model
The
at
mo
sp
he
ri
c
mo
de
l
de
ve
lo
pe
d
for
the
upp
er
Gre
at
Lak
es
(UG
LRG
)
is
to
be
ex
pa
nd
ed
to
en
co
mp
as
s
the
ent
ire
Gre
at
Lak
es
Wa
te
rs
he
d.
The
pro
jec
t
wil
l
be
car
rie
d
out
by
con
tra
ct
to
Ac
re
s
Co
ns
ul
ti
ng
Se
rv
ic
es
Lt
d.
Pr
oj
ec
ti
on
s
of
at
mo
sp
he
ri
c
lo
ad
in
gs
in
to
th
e
fu
tu
re
wi
ll
be
de
ve
lo
pe
d
fr
om
sc
en
ar
io
s
provided by Environment Canada.
Point-Source Inputs
Al
l
si
gn
if
ic
an
t
se
wa
ge
tr
ea
tm
en
t
pl
an
t
an
d
in
du
st
ri
al
wa
st
e
di
sc
ha
rg
es
to
the
Gre
at
Lak
es
and
tr
ib
uta
ry
str
eam
s
wil
l
be
eva
lua
ted
.
The
bu
lk
of
po
in
t—
so
ur
ce
inp
ut
dat
a
wil
l
be
obt
ain
ed
fr
om
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
re
co
rd
s.
Pr
oj
ec
ti
on
s
of
the
se
poi
nt
sou
rce
inp
uts
int
o
the
fut
ure
wil
l
be
de
vel
op
ed
fr
om
sc
en
ar
io
s
an
d
po
in
t
so
ur
ce
in
pu
t
mo
de
ls
pr
ov
id
ed
by
Environment Canada.
Al
l
da
ta
fr
om
3—
4
a)
an
d
b)
(a
bo
ve
)
wi
ll
be
in
co
rp
or
at
ed
in
th
e
da
ta
fi
le
s
de
ve
lo
pe
d
un
de
r
2.1
.
Th
es
e
da
ta
wi
ll
be
ut
il
iz
ed
in
the
st
at
is
ti
ca
l
pa
ck
ag
e
of
Ac
ti
vi
ty
2
to
in
ves
ti
ga
te
hi
st
or
ic
al
tre
nds
and
fut
ure
lo
ad
in
gs
und
er
di
ff
er
en
t
sc
en
er
io
s
ba
se
d
upo
n
Task B's land use predictions.
Co
mp
ar
is
on
of
tr
en
ds
in
po
ll
ut
an
t
in
pu
t
fr
om
di
ff
us
e
so
ur
ce
s,
po
in
t
so
ur
ce
s
an
d
at
mo
sp
he
ri
c
so
ur
ce
s
in
or
de
r
to
de
te
rm
in
e
relative significance of each.
In
ve
nt
or
ie
s
of
co
nt
am
in
an
t
le
ve
ls
in
bi
ot
a
ar
e
to
be
pr
ep
ar
ed
an
d
co
mp
ar
ed
ag
ai
ns
t
lo
ad
in
gs
fr
om
di
ff
us
e
so
ur
ce
s
in
or
de
r
to
de
ve
lo
p
re
la
ti
on
sh
ip
s
be
tw
ee
n
lo
ad
in
gs
an
d
in
pu
t.
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 Sub—Activity 5 -
To assess the spatial extent of high turbidity water and associated
areas of localized high planktonic productivity ascribable to sediment
input from shoreline erosion and river input by the interpretation of
ERTS imagery and multi-spectral photography of the Great Lakes. To
further utilize this technique to elucidate suspended sediment trans—
portation pathways with water mass movement as a response to climatic
conditions in order to define the zone of effect.
Sub—Activity 6 —
Selected surface sediment samples from the Great Lakes, collected by
CCIW, will be analyzed for oganochlorine insecticides and PCB's to determine
regional residual levels and dispersion pathways in the boundary waters
as they relate to past and present practices in the Watershed. Similar
studies, on-going in CCIW for trace metals, will also be utilized.
PARTICIPATING AGENCIES
Environment Canada — Fisheries and Marine Science
— Environmental Management Service
(Water Quality Laboratory — CCIW)
(Scientific Operations Div. - CCIW)
Ontario Ministry of the Environment — Water Resources Branch
Ontario Ministry of Agriculture and Food — Ontario Pesticide
Residue Testing Laboratory
TEEJLCEEDEE
Three years, with final report from all Sub—Activities in 1977
or early 1978.
       
ACTIVITY COSTS in 3000's
 
ACTIVITY 1
DOE
ACTIVITY 2
DOE
OME
OMAF
ACTIVITY 3
DOE
OME
OMAF
TABLE g
1975/29
21 (60)
110 (180)
Nil
12
105 (95)
23
21
() indicates funds allocated to PLUARG
1976/77
- (4)
55 (96)
Nil
3
65 (182)
27
17
No () indicates original estimates in 1974 Study Plan.
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1977/78
30
N11
25
10
  
UNITED STATES SECTION
 
METHODOLOGY
ACTIVITY 1 - ASSESSMENT OF SHORELINE EROSION
Sub—Actiyitynl:l — Determination of Quantity and Quality of Eroded
Material
(a) Samples will be obtained from six different shoreline types which have
been identified as being representative of shoreline erosion types. Several
different sample profiles will be obtained from each of the shoreline types.
Grab samples will be taken at each profile station from appropriate horizons
and detailed descriptions (including erosion data) of the shoreline area will
be made at each sampling station. These samples will be analyzed for selected
nutrients, metals, and other elements of geochemical interest, as well as
pertinent physical characteristics (e.g., particle size). In addition, the
availability or exchangeability of selected nutrients and metals found in the
shoreline samples will be evaluated. The evaluation will be based on bench
scale leaching tests of the shoreline sediment samples as well as on the
reactivity of the geochemical forms found in the samples as determined from
the literature.
(b) The volume of shoreline sediment eroded will be calculated for those
areas where data are available. A maximum annual, minimum annual, current
annual and average annual amount eroded will be determined for the different
shore types. On the basis of (a) above, the elements sampled will be related
to volumes eroded to estimate an average annual pollutant loading by shore
type and by rate of erosion from shoreline erosion. The laboratory results,
the quantity eroded and associated pollutant loadings will be presented in a
technical report, including an extensive selected bibliography with abstracts.
U.S. Army Corps of Engineers
Great Lakes Basin Commission
University of Michigan
Soil Conservation Service
Investigators
Subactivity Cost $85,000
Completion Date — August, 1976.
Sub—Activity 1—2 — Overview Determination of Pollutant Loadings from
An u
p—to
—dat
e ov
ervi
ew r
epor
t on
Grea
t La
kes
shor
elin
e er
osio
n an
d th
e
resulting water quality impacts will be made. The report will be based on
the results of the technical report in sub—activity 1—1 as well as any other
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ent”
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ract
or.
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s of
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oded
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Mana
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nt a
nd a
dmin
istr
atio
n of
sub—activity 1—1 is included in this cost estimate.
Investigator — Great Lakes Basin Commission
Sub—activity cost — $14,000
Completion Date - January 1977
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—
Identification and Evaluation of Existing River
Piogtilaoedﬂallatai _ W, __-
(a)
All available data on water discharges, sediment, and water quality
(including nutrients,
pesticdes, heavy metals, and refractory organics)
for
stream mouth inputs will be identified.
Other stations and data collection sites
on tributaries without stream mOuth data will be selected
in order that all
major tributaries may be considered.
No attempt will be made to publish a
compilation of all collected tributary data.
However, a summary report will
be prepared which identifies the tributaries monitored, parameters measured,
frequency of sampling, period of record, source of data, location and avail-
ability of data, etc.
(b) An evaluation will be made of the adequacy of the sampling network
for computing total stream mouth loading to the Great Lakes. Data will be
evaluated with regard to how well the sediment and chemical data relate to flow.
Gaps in data and evaluations will be identified. All ongoing programs will be
considered. Recommendations will be made as to additional sampling (location,
event, and element analyses) which, if necessary, will be done between October
1975 and July 1976).
Investigator — Great Lakes Basin Commission
Sub—Activity cost — $28,733
Completion Date ~ July 1976
,ieéﬁctixitxﬁj - NEEJZERLEELY,EIFYSYE
Based on the gaps identified in Sub—Activity 2—1, a limited number of stream
mouths will be surveyed to establish their pollutant input to Great Lakes.
Priority will be given to the filling of any gaps associated with the riVer
mouths of the four pilot watersheds in Task C. Additional stream surveys will
be conducted only where it is imperative to obtain additional data to adequately
assess the total tributary input to the lake. The sampling program utilized
will represent the minimal effort needed to obtain data from which a rough
estimate of the annual stream mouth ouput of certain pollutants can be made.
(no new large scale or extensive stream mouth surveys are intended to be
accomplished in this sub—activity). Major data gaps which require extensive
sampling efforts over longperiods and which cannot be accomplished under the
time constraints of Task D will be recommended for future study.
Investigators — USEPA — Central Regional Laboratory
- USEPA ~ Great Lakes Surveillance Branch
— Green Valley State College
Sub-Activity cost — $51,000
Completion Date — July, 1977
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environmental conditions which can be expected in the lakes, is to be
investigated. Ultimately, the fraction of the total tributary loading
that is available for uptake by organisms or which can impair water quality
of the Great Lakes in some other way, both now and in the future, is to be
estimated.
Investigator — To be selected
Sub—Activity Cost — $70,000
Completion Date — May, 1977
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t
r
a
-
‘
p
o
l
a
t
i
o
n
o
f
f
i
n
d
i
n
g
s
f
r
o
m
l
i
s
t
e
d
a
r
e
a
s
to
t
h
e
e
n
t
i
r
e
G
r
e
a
t
L
a
k
e
s
S
y
s
t
e
m
.
S
t
u
d
i
e
s
o
f
p
o
l
l
u
t
a
n
t
s
d
i
S
C
h
a
r
g
e
d
i
n
t
o
r
i
v
e
r
m
o
u
t
h
s
o
f
t
h
e
N
e
m
a
d
j
i
,
M
e
n
o
m
o
n
e
e
,
G
r
a
n
d
,
M
a
u
m
e
e
a
n
d
t
h
e
G
e
n
e
s
e
e
a
n
d
t
r
a
n
s
p
o
r
t
e
d
t
h
r
o
u
g
h
p
l
u
m
e
s
t
o
t
h
e
i
n
t
e
r
n
a
t
i
o
n
a
l
b
o
u
n
d
a
r
i
e
s
t
o
f
u
l
f
i
l
l
t
h
e
r
e
q
u
i
r
e
m
e
n
t
s
o
f
S
u
b
-
a
c
t
i
v
i
t
y
3
-
1
a
n
d
3
—
3
(
a
)
a
r
e
n
o
w
u
n
d
e
r
w
a
y
.
T
h
e
s
e
s
t
u
d
i
e
s
i
n
v
o
l
v
e
t
h
e
s
a
m
p
l
i
n
g
o
f
w
a
t
e
r
s
i
n
t
h
e
s
e
p
l
u
m
e
s
a
n
d
84
 analyses
to
determine
the
pollution
load.
Concommitant
to
the
sampling,
there
will
be
overflights
of
the
areas
for
multispectral
band
remote
sensing.
A
similar
study
was
conducted
in
1975
at
the
mouth
of
the
Maumee
River.
The
1975
study
data
and
the
ongoing
study
will
be
made
available
so
that
an
analysis
and
evaluation
of
these
data
can
be
made
to
determine
the
extent
the
pollutants
can
be
quantified
to
remove
sensing
without
the
necessity
for
ground
truth
(water
sampling
and
analyses).
A methodology
will
be
developed
to extrapolate
the findings
in
these areas
to
the entire
Great
Lakes System.
Investigator — to be selected
Sub—activity Cost — $9,500
Completion date — March, 1977.
Sub:é£tiyi£y_§:g
-
Assessment of the Degree of Contamination of Organisms
in Areas Exposed to Higher-Than-Average Loadings
 
Selected "indicator" organisms whose movement in the lake is limited
and restricted to localized areas, such as certain benthic organisms, will
be sampled near the outfalls of the four pilot watershed streams. These
organisms will be analyzed for accumulation of pesticides and other toxic
materials thought to be derived from land drainage. Contaminant concen—
trations in organisms in outfall areas will be correlated to concentrations
in organisms outside of the stream discharge areas. Organisms will likely
be sampled along transects designed to relate to stream sediment deposition
offshore. The results will also be correlated with detailed loading data
as well as the results of the field surveys conducted in Sub—Activity 3—1 of
Task D.
Investigator — To be selected
Sub-activity Cost — $50,000
Completion date — May, 1977
Sub-Activity 3-3 - Significance of Wind—Induced Mixing on the Uptake or
Release of Substances Associated with Sedimented
Material in Nearshore Areas of the Lakes
(8) Samples will be taken at different strategic locations in the pilot
watershed stream discharge areas and possibly in other strategic locations (e.g.,
Saginaw Bay, Green Bay, western Lake Erie) during or immediately following wind
events and analyzed for selected nutrients, pesticides, metals, and refractory
    
org
ani
cs
and
othe
r a
ppr
opr
iat
e p
ara
met
ers
rela
ted
to
the
eff
ect
s o
f l
and
dra
ina
ge.
Res
ult
s o
f a
nal
ysi
s w
ill
be
com
par
ed
to
wat
er
qua
lit
y p
rio
r t
o
sto
rm
eve
nts
in
ord
er
to
det
erm
ine
any
cha
nge
s i
n w
ate
r q
ual
ity
bro
ugh
t a
bou
t
by sediment disturbances.
Investigators — see Sub—Activity 3.1
Su
b—
Ac
ti
vi
ty
Cos
t
—
$60
,00
0
Completion Date — January. 1977
(b)
A s
urv
ey
of
the
fre
que
ncy
and
ext
ent
of
sto
rm—
ind
uce
d
sed
ime
nt/
wat
er
mix
ing
of
nea
rsh
ore
are
as
and
emb
aym
ent
s
wil
l
be
mad
e.
Thi
s
inf
orm
ati
on
wil
l
be
rel
ate
d t
o p
red
ict
ive
met
hod
olo
gie
s b
ein
g d
eve
lop
ed
by
Cas
e W
est
ern
Res
erv
e
Uni
ver
sit
y t
o a
sse
ss
the
eff
ect
of
cur
ren
ts
and
wav
es
on
mix
ing
pro
ces
ses
and
the
dis
tri
but
ion
of
haz
ard
ous
mat
eri
als
in
the
nea
r-s
hor
e a
rea
s o
f t
he
Great Lakes.
InvestiVator — Great Lakes Basin Commission
h
Sub
-Ac
tiv
ity
Cos
t
—
$20
,82
5
Completion Date — Scheduled for FY 77
Critical Assessment of Water Quality Impairment
8339.15.133 ffﬂﬁtiﬁﬂj. Dre image
§AJI?:A€§}_V_UY.,2:5 '
(a)
A c
rit
ica
l a
sse
ssm
ent
wil
l
be
mad
e o
f t
he
ove
ral
l s
ign
ifi
can
ce
of
con
tam
ina
nts
,
inc
lud
ing
nut
rie
nts
, p
est
ici
des
,
hea
vy
met
als
, a
nd
ref
rac
tor
y
org
ani
cs,
whi
ch
ent
er
the
Gre
at
Lak
es
and
whi
ch
are
att
rib
uta
ble
to
lan
d
run
off
fro
m
the
U.S
.
sid
e.
Thi
s
ass
ess
men
t
is
des
ign
ed
to
ide
nti
fy
tho
se
sub
sta
nce
s c
ont
rib
ute
d b
y l
and
run
off
fro
m t
he
U.S
. s
ide
in
suf
fic
ien
t q
uan
tit
ies
to
impa
ir
or
pot
ent
ial
ly
impa
ir
the
qual
ity
of
the
Grea
t L
akes
and
to
pro
vid
e
an
ove
rvi
ew
type
est
ima
te
of
the
pres
ent
degr
ee
of
impa
irme
nt.
Spe
cif
ic
exa
mpl
es
of
imp
air
men
t a
re
to
be
doc
ume
nte
d.
Thi
s a
sse
ssm
ent
wil
l m
ake
use
of
Act
ivi
tie
s 1
and
2 o
f T
ask
D,
the
Can
adi
an
act
ivi
tie
s u
nde
r T
ask
D,
and
othe
r o
ngo
ing
proj
ects
, s
uch
as
the
Uppe
r L
akes
Ref
ere
nce
Gro
up
Stud
y.
Bec
aus
e o
f t
he
var
iab
ili
ty
of
con
tam
ina
nts
in
wat
er,
sed
ime
nts
, a
nd
bio
ta
and
the
wel
l-b
ein
g o
f t
he
bio
ta,
it
is
rec
ogn
ize
d t
hat
the
deg
ree
of
impa
irme
nt
of
the
Lake
s c
anno
t b
e d
ete
rmi
ned
with
cer
tai
nty
at
this
time
.
Thus
, a
reas
whi
ch
need
furt
her
stud
y w
ill
be
ide
nti
fie
d i
n t
he
ass
ess
men
t.
The
sig
nif
ica
nce
of
pro
bab
le
fut
ure
pol
lut
ant
loa
din
g r
edu
cti
ons
fro
m l
and
dra
ina
ge
on
the
qua
lit
y o
f t
he
bou
nda
ry
wat
ers
wil
l b
e a
180
be
add
res
sed
.
Investigator — To be determined
Sub-Activity Cost — $20,000
Completion Date — Scheduled for FY 77
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 (b)
A
q
u
a
n
t
i
t
a
t
i
v
e
a
s
s
e
s
s
m
e
n
t
o
f
t
h
e
p
o
l
l
u
t
a
n
t
l
o
a
d
i
n
g
f
r
o
m
U
.
S
.
l
a
n
d
d
r
a
i
n
a
g
e
as
d
e
t
e
r
m
i
n
e
d
in
S
u
b
—
a
c
t
i
v
i
t
y
2—3
rel
a
t
i
v
e
to
a
t
m
o
s
p
h
e
r
i
c
i
n
p
u
t
s
directly to the lake,
p
o
i
n
t
s
o
u
r
c
e
i
n
p
u
t
s
and
s
h
o
r
e
e
r
o
s
i
o
n
i
n
p
u
t
s
wi
l
l
be
m
a
d
e
.
A
t
m
o
s
p
h
e
r
i
c
i
n
p
u
t
s
w
i
l
l
b
e
e
s
t
i
m
a
t
e
d
b
a
s
e
d
o
n
t
h
e
l
i
t
e
r
a
t
u
r
e
a
v
a
i
l
a
b
l
e
and
the
i
n
f
o
r
m
a
t
i
o
n
d
e
r
i
v
e
d
f
r
o
m
the
C
a
n
a
d
i
a
n
T
a
s
k
D
a
t
m
o
s
p
h
e
r
i
c
i
n
p
ut
m
o
d
e
l
,
w
h
i
l
e
s
h
o
r
e
e
r
o
s
i
o
n
and
p
o
i
n
t
s
o
u
r
c
e
i
n
p
ut
s
wi
l
l
be
o
b
t
a
i
n
e
d
f
r
o
m
S
u
b
—
a
c
t
i
v
i
t
y
1—2
a
n
d
2*3,
r
e
s
p
e
c
t
i
v
e
l
y
.
P
r
o
j
e
c
t
i
o
n
s
will
a
l
s
o
be
m
a
d
e
of
f
u
t
u
r
e
p
o
l
l
u
t
i
o
n
from
land
d
r
a
i
n
a
g
e
based
on
projected
trends
in
land
use
and
resource
m
a
n
a
g
e
m
e
n
t
(as
p
r
o
v
i
d
e
d
by
T
a
s
k
A,
B,
and
C).
Investigator
—
To
be
determined
S
ub
—A
c
t
i
vi
t
y
Cost
—
$25,000
Completion
Date
—
Scheduled
for
FY
77
    
1
+
3
.
1
“arr-w A ,A <: A A v.-.-
 
TABL
E 4
U.S.
TASK
D, P
LUAR
G -
SCHE
DULE
OF A
CTIV
ITIE
S
Acti
vity
1 —
ASSE
SSME
NT O
F S
HORE
LINE
EROS
ION
DIRE
CT C
OSTS
*
COMP
LETI
ON D
ATE
 
1.1
(a)
(b)
Det
erm
ina
tio
n o
f q
uan
tit
y a
nd
$85
,00
0
_
qua
lit
y o
f e
rod
ed
mat
eri
al
1 . 2
Over
view
dete
rmin
atio
n
14,0
00
E
—
$9
9,
00
0
Act
ivi
ty
2 —
SUR
VEY
OF
RIV
ER
SED
IME
NTS
AND
AS
SO
CI
AT
ED
WA
TE
R
QU
AL
IT
Y
2.1
(a)
(b)
Ide
nti
fic
ati
on
and
eva
lua
tio
n o
f
exi
sti
ng
riv
er
mou
th
loa
din
g d
ata
28,
733
 
2.2
New
trib
utar
y s
urve
ys
51,0
00
2.3
Tota
l tr
ibut
ary
load
ing
27,7
30
2.4
Alte
rnat
e —
land
use/
wate
r q
uali
ty
17,5
35
2.5
Avai
labi
lity
of p
ollu
tant
s
70,0
00
$194
,998
8
8
Activit
y 3 - E
FFECTS
OF RIVE
R INPUT
S
3.1 Sediment
and water quality o
ffshore
of river mouths 220,000
3.1 (a)
Developmen
t of metho
dology
9,500
3.2
Assessing
degree of
contaminat
ion
50,000
3.3 (a)
60,000 -Significance—-wind-induced mixing
 
3.3 (b) Frequenc
y/extent-—storm-indu
ced mixing 20,800
3.4 (a) Land dr
ainage/water quality
impairment 20,000
3.4 (b) Relating
land drainage/point
sources/
shore erosion/atmosp
heric; also
consider future trends. 25,000
$405,300
1976
1977
1 978
  
GRAND TOTAL $699,298
*Direct costs to U.S
. PLUARG: does not
include ongoing
or planned programs funded separately.
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 PLUARG MODELLING PROPOSAL
The
Reference
Group
recognized
in
its
Detailed
Study
Plan
(1974)
that
to
answer
the
reference
questions
adequately,
some
considerable
degree
of
data
extrapolation
was
neceSSary.
In
formulating
the
study
plan,
some
limited
work
elements
were
budgeted
in
Task
C
and
D
for
the
application
of
mathematical
models
to
the
data
to
aid
in
this
extra-
polation.
Early
in
1976,
however,
the
reference
group
felt
that
these
essentially
independent
efforts
had
to
be
unified
under
the
structure
of
a
PLUARG,
basin
wide
modelling
project.
The
scope
of
some
of
the
modelling
being
undertaken
had
to
be
expanded,
bringing
together
infor—
mation
from
all
PLUARG
Task
Groups.
'
The Task C modelling
subcommittee
produced a summary
report in
January,
1976,
outlining
the
options
open
to
Task
C
in
its
own
internal
modelling
programme.
It
was
this
summary
that
was
taken
by
the
Reference
Group
as
a basis
upon
which
to
develop
a basin
wide
modelling
programme.
The
summary
that follows outlines
the alternatives
available
to
PLUARG.
It should
be
noted that
the Reference Group elected
to proceed
with alternative 4 (unit load and regression analysis methods with a
project manager), subject to funding.
The time frame in which this
modelling can be undertaken
is limited.
If the model
is not
operational
by the autumn of 1977 at the latest, the modelling work may well carry
on past the July 1978 date for the final report.
I. CHARGE TO THE COMMITTEE FROM PLUARG
 
A. To review the January 1976 report of the Task C Subcommittee
on Modelling (attached as Exhibit B) and develop detailed
recommendations concerning implementation of Recommendation
E—l1
II. REVIEW OF THE JANUARY 1976 REPORT OF THE TASK C SUBCOMMITTEEMQE
yQpELLING
A. The Committee reviewed written comments received from PLUARG
participants and concluded that the comments, while generally
supportive of the report, contained the following key ideas
that should be included in the report to PLUARG:
l. Explicit reference to modelling of the pollutional impact
of future hypothetical land uses in the Great Lakes basin
in addition to existing land use patterns.
I"That a Great—lakes Basin Modelling Project be established within PLUARG
for the period from about June 1, 1976, to September 30, 1977".
Note: For the sake of brevity, only Exhibits Aand B have been included
here. The other exhibits referred to in the text may be obtained
from Dr. H. Shear at the IJC Regional Office. ‘
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2.
Inc
orp
ora
tio
n o
f U
ppe
r L
ake
s R
efe
ren
ce
Gro
up,
Cor
ps
of
Eng
ine
ers
Lak
e E
rie
stu
dy
met
hod
olo
gy,
and
oth
er
rel
ate
d
dif
fus
e s
our
ce
stu
dy
fin
din
gs
int
o t
he
mod
ell
ing
pro
jec
t.
3.
Emp
has
is
on
the
imp
ort
anc
e o
f
usi
ng
Tas
k
C f
ind
ing
s
in
the modelling project.
4.
Pro
vis
ion
for
ade
qua
te
doc
ume
nta
tio
n
to
ass
ure
tha
t
the
res
ult
s
of
the
mod
ell
ing
pro
jec
t
cou
ld
be
rea
dil
y
upd
ate
d
and
ref
ine
d s
ubs
equ
ent
to
com
ple
tio
n o
f t
he
PLU
ARG
stu
dy.
B.
The
Com
mit
tee
end
ors
ed
the
rep
ort
of
the
Tas
k C
Sub
com
mit
tee
on
Mod
ell
ing
sub
jec
t
to
the
fol
low
ing
mod
ifi
cat
ion
s:
1.
Cha
nge
"Gr
eat
Lak
es
Bas
in
Mod
ell
ing
Pro
jec
t”
to
"Gr
eat
Lak
es
Lan
d D
rai
nag
e
Mod
ell
ing
Pro
jec
t”
(GL
LDM
Pro
jec
t)
to
cle
arl
y
ind
ica
te
tha
t
the
pro
pos
ed
pro
jec
t
wil
l
not
add
res
s
in—
lak
e
pro
ces
ses
,
tha
t
is,
the
pro
jec
t
wil
l p
rov
ide
est
ima
tes
of
the
yie
ld
of
pot
ent
ial
pol
lut
ant
s f
rom
the
ter
res
tri
al
por
tio
n
of the Great Lakes basin.
2.
Cha
nge
the
dur
ati
on
of
the
pro
pos
ed
pro
jec
t
fro
m
Jun
e
1,
197
6 —
Sep
tem
ber
30,
197
7,
to
a
rec
omm
end
ati
on
tha
t
the
mod
el
be operational by September 30, 1977.
3.
Alt
hou
gh,
in
an
ide
al
sen
se,
the
six
st
at
ed
ob
je
ct
iv
es
are
des
ira
ble
,
the
Com
mit
tee
fel
t
tha
t
onl
y
tho
se
obj
ect
ive
s
set
for
th
in
Par
t
VI
of
thi
s
rep
ort
cou
ld
be
ach
iev
ed.
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 III.
DATA
REQU_IREMENTS
A
N
D
DALAWAXALILA‘BLLITYV
A.
The
Committee
developed
a
preliminary
description
of
the
data
base
for
the
196,500
sq.
mi.
terrestrial
portion
of
the
291,180
sq.
mi.
Great
Lakes
Basin
that
may
be
needed
to
develop
the
p
r
o
p
o
s
e
d
G
L
L
D
M
P
r
o
j
e
c
t
.
1.
This
data
base
identification
is
intended
primarily
to
provide
an
estimate
of
the
magnitude
of
the
data
assembly
effort
that
may
precede
actual
model
development.
2.
This
data
base
identification
is
not
intended
to
be
a
definitive
description
of
all
the
data
that
would
be
used
if
a
modelling
project
is
actually
developed-—it
is
only
a
first
approximation
that
must
be
refined
if
such
a
modelling
project
is
undertaken.
After
developing
the
preliminary
description
of
the
data
base,
the
Committee
established
the
likely
availability
of
each
type
of
data for the Great Lakes Basin.
1.
The
availability
of
data
was
pursued
to
the
extent
necessary
to
provide
an
estimate
of
the
magnitude
of
the
data
assembly
effort
that
might
be
included
within
a
modelling
project.
2.
The
determination
of
data
availability
is
not
intended
to
be
complete—-it
is
only
a
first
approximation
that
must
be
refined
if
a modelling
project
is undertaken.
The
results
of
the
Committee's
analysis
of
data
requirements
and
data
availability
are
summarized
below.
Supporting
information
is
presented
in
the
referenced
exhibits
prepared
by
Committee
members as indicated.
Water Quality Data
1. Data that may be required.
a.
Surveillance data:
all in-stream concentrations (not loads
and not only at river mOuths) for the entire Great Lakes
Basin.
b. PLUARG Pilot Study data: all in—stream concentration data.
2. Data availability.
3. Surveillance data: Canada
1. See Exhibit C for a description of data sets held or
being assembled at Queen's University, Kingston, Ontario.
ii. Summary: Approximately 10 year data set on tape.
Routinely available chemical data include: four
nitrogen forms, two phosphorus forms, chloride, ‘h
suspended solids and total solids. Routinely available ‘5
biological data include: total coliform bacteria; ”
dissolved oxygen, BODs.
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‘
E.
l.
b.
C.
S
u
r
v
e
i
l
l
a
n
c
e
d
a
t
a
:
U
.
S
.
ii.
Pilot Study data:
ii.
iii.
a.
Se
e
E
xh
i
b
i
t
s
D
an
d
E
fo
r
a
d
e
s
c
r
i
p
t
i
o
n
of
th
e
av
ai
la
bi
li
ty
of
su
rv
ei
ll
an
ce
da
ta
.
Su
mm
ar
y:
U.
S.
Ta
sk
D
ha
s
pr
ep
ar
ed
a
Da
ta
Av
ai
la
bi
li
ty
Ma
tr
ix
——
1o
ca
ti
on
vs
.
da
ta
ty
pe
an
d
so
ur
ce
-—
fo
r
pr
im
ar
il
y
ri
ve
r
mo
ut
h
da
ta
.
It
is
es
ti
ma
te
d
th
at
ap
pr
ox
im
at
el
y
80
pe
rc
en
t
of
th
e
id
en
ti
fi
ed
da
ta
ar
e
in
ST
OR
ET
.
Ex
te
ns
iv
e
ed
it
in
g
ma
y
be
re
qu
ir
ed
if
th
es
e
da
ta
ar
e
to
be
us
ed
.
Th
e
IJ
C
Su
rv
ei
ll
an
ce
Su
bc
om
mi
tt
ee
is
co
mp
il
in
g
a
fi
le
of
su
rv
ei
ll
an
ce
da
ta
bu
t
th
at
fi
le
is
no
t
co
mp
le
te
.
U.S. and Canada
Th
e
Ta
sk
C
Da
ta
Ha
nd
li
ng
an
d
Pr
oc
es
si
ng
Wo
rk
Gr
ou
p
re
co
mm
en
de
d
th
at
ea
ch
pi
lo
t
st
ud
y
ei
th
er
st
or
e
da
ta
in
co
mp
ut
er
pr
oc
es
si
bl
e
fo
rm
in
th
e
sp
ec
if
ie
d
fo
rm
at
or
de
ve
lo
p
th
e
ca
pa
bi
li
ty
of
su
pp
ly
in
g
da
ta
in
th
at
fo
rm
at
on
re
qu
es
t
fr
om
PL
UA
RG
st
ud
y
pa
rt
ic
ip
an
ts
.
S
t
a
t
us
of
U.
S.
Pi
lo
t
St
ud
y
w
a
t
e
r
q
ua
l
i
t
y
d
a
t
a
fi
le
s:
Me
no
mo
ne
e
Ri
ve
r
Wa
te
rs
he
d
St
ud
y
da
ta
ar
e
ro
ut
in
el
y
en
te
re
d
in
to
a
di
gi
ta
l
co
mp
ut
er
fi
le
sy
st
em
ha
vi
ng
th
e
ca
pa
bi
li
ty
of
pr
ov
id
in
g
da
ta
in
a
fo
rm
at
co
mp
at
ib
le
wi
th
th
at
re
co
mm
en
de
d
by
th
e
Da
ta
Pr
oc
es
si
ng
an
d
Ha
nd
li
ng
Wo
rk
Gr
ou
p.
A
da
ta
ma
na
ge
me
nt
sy
st
em
is
op
er
at
io
na
l
fo
r
th
e
Fe
lt
on
-H
er
ro
n
an
d
Mi
ll
Cr
ee
k
wa
te
rs
he
ds
an
d
in
cl
ud
es
th
e
ca
pa
bi
li
ty
to
pr
oc
es
s
wa
te
r
qu
al
it
y
da
ta
in
th
e
ST
OR
ET
fo
rm
at
an
d
wi
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2- Datajmjlelzili3y
a. Canada:
i.
See
Exhibit C for
a description
of
data
sets held
or being assembled at Queen's University.
ii.
Summary:
Available
for all
stations
for
period of
record through 1974.
i.
See Exhibit C for a discussion of stream flow
data
available from the U.S. Geological Survey.
ii. Summary: The U.S. portion of the Great Lakes Basin
contains approximately 1500 USGS discharge or stage
stations. Some of the data are maintained on computer
files by the USGS.
F- BQULEEEBISEPBW
 
1. Data that may be regpired
 
a. Daily loadings (Mean daily loading per year) from all
municipal STP's and significant industrial sources on
streams tributary to the Great Lakes including the
location of each discharge.
2. Qatanavailability: Canada and U.S.
 
a. See Exhibit C for a description of data sets held or being
assembled at Queen's University.
b. See Exhibit D for a description of U.S. EPA point source data.
c. See Exhibit H for a description of Upper Lakes Reference
Group method for synthesizing point source loads.
d. Summary: Mostavailable Canadian data have been or will be
placed in a computer file. A similar file is not available
for U.S. data. The Upper Lakes Reference Group has a model
for estimating municipal and industrial loads.
G. Phyiiear_aﬂl.i£__Data
1. Data that may be reQuired
a. Thickness and composition (till, sand, clay, etc.) of
unconsolidated overburden.
    
b. Bedrock geology.
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154311739
a.
Location
and
areal
extent
of
the
following
land
uses:
urban
and
urban
sub—categories,
cropland
and
improved
pasture,
pasture
(rough),
woodland,
and
wetland.
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a. Canada
1.
ii.
iii.
iv.
ii.
iii.
iv.
Refer
to
Exhibit
C
for
a
summary
of
data
sets
held
or
being
assembled
at
Queen's
University.
Summary:
Land
use
data
on
tape
from
Canada
Land
Use
Inventory.
May
be
mapped
and
statistics
may
be
provided
by
county
and
major
and
minor
watershed.
Refer
to
Exhibit
L
for
a
description
of
additional
land
use
data
available
for
pilot
studies.
Summary:
Canada
Land
Inventory
maps
of
18
land
use
categories
available
at
a
scale
of
l:250,000;
Statistics
Canada
enumeration
area
data
from
census;
air
photos
—
ranging
in
date
from
1966
to
1972;
and
ground
survey
as
needed,
especially
in
agricultural
study
areas
where
a
farm—by-farm
survey
was
conducted in
1975.
Refer
to Exhibit D
for a description of
the
Purdue—ERTS
project data.
Summary:
The land use data (four major land uses and
seven subclasses) were developed for the U.S. side of
the Great Lakes by Purdue University using ERTS data.
The information is available on magnetic tapes. The
data are presented on a county basis and are also
aggregated into planning subareas (GLBC units).
Refer to Exhibit M for a description of additional
land use data available for pilot studies.
Summary: U.S. pilot study data are available in a wide
range of detail and filing systems.
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 v.
DESCRIPTION
OF
ALTERNATIVE
AgPROACHEijgjrﬂt 0mm3391mm
A.
The Committee
identified
four alternative
approaches
to the GLLDM
Project,
more
specifically,
four ways
to obtain
estimates
of
the
yield
of
potential
pollutants
from
the
land
surface
to the Great
Lakes
under
existing
and hypothetical
future
land
use
conditions.
The resource,
cost
and time
requirements
of each
approach were
estimated.
Alternative approaches were developed in order to
provide a full array of choices to PLUARG.
A supplemental benefit
of this analysis was improved understanding of current PLUARG
integrative efforts in the area of "modelling".
The four alternative approaches——each of which would function for
two years—~from about mid—1976 to mid—l978—~are discussed below.
Alternative 1 — Maintain Status Quo
 
1. This alternative was identified, not because it was thought to be
a viable choice, but because it provides a baseline or benchmark
against which the "cost and benefits" of the other three
alternatives may be measured.
2. Under the Maintain Status Quo alternative, no significant
changes would be made in those aspects of the PLUARG study——
principally Task C and D——that relate directly to estimating
the yield of diffuse source pollutants to the Great Lakes.
Furthermore, the principal integrative effort would begin under
the report preparation process in early 1978.
3. This is a "no cost" approach in that no additional——that is,
not now anticipated——work elements would be required.
Alternative 2 — Existing Program Plus Integrator
1. Under this alternative, no significant changes would be made
in those aspects of the PLUARG study-—principally Task C and
D——that relate directly to estimating the yield of diffuse
source pollutants to the Great Lakes.
2. However, a formal limited integrative effort would be initiated
immediately in the form of a professional who would, with
modest support services:
a. become intimately familiar with past, current and projected
Task C and D efforts;
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b. using results of those efforts—-e.g., unit loads of
selected potential pollutants for some land use-cover
complexes as may be provided by a Task C pilot study
and estimated total annual loads of selected potential
pollutants for some major watersheds in the Great Lakes
Basin as provided by Task D——the professional would
estimate total loads of selected potential pollutants
to the Great Lakes under existing and hypothetical future
conditions, and;
c. prepare a report for submission to and review by PLUARG.
It is anticipated that the professional would rely
primarily on the results and findings of existing
activities as opposed to working with the basic data.
The professional would ideally come from within the PLUARG
study because of familiarity with the project but could be
retained from outside PLUARG on a consultant or other basis.
The professional would be an "integrator" as opposed to a
"coordinator" or "manager" in that while he or she would have
access to the continuous flow of data and information being
produced primarily by Tasks C and D, the professional would
not have authority to control or direct any aspects of the
work efforts.
The estimated cost of this approach, as developed in Exhibit
P, is $100,000 over a two year period. This would be an
additional cost to the PLUARG project in that this work
element is not in the current study plan.
Alternative Approach 3 — Unit Load Method With Manager
1.
Under this approach, the unit load method would be used to
estimate the yield of diffuse source pollutants to the Great
Lakes under existing and hypothetical future land use
conditions.
Unit load factors might be obtained from: the Task C Technical
Committee, Task D based on its analysis of river mouth data
and from Working Groups A and B of the Upper Lakes Reference
Group. While it is anticipated that a substantial effort
would be made to use basic or raw Task C pilot study data
and historic surveillance data to develop unit load factors,
this approach would not envision using all available data,
that is, historic surveillance data plus pilot study data.
  
 3.
A
schematic
representation
of
this
approach
and
its
relationship
to
other
aspects
of
the
PLUARG
project
is
attached as Exhibit 0.
This
approach
would
consist
of
two
parallel
but
integrated
phases.
Phase
I
would
be
an
integrated
analysis
and
process
model—oriented
effort
by
Task
C
which
would
provide
three
key outputs:
a.
Unit
load
factors
for
some
land
use—cover
complexes.
b.
An
improved
understanding
of
land
washoff
and
instream
transport
of
potential
pollutants.
c.
Information
on
the
technical
feasibility
of
some
land
management techniques.
Phase
II
would
consist
of
the
use
of
unit
loads
provided
by
the
Task
C
Technical
Committee
and
developed
from
surveillance
data
coupled
with
process
understanding
developed
by
Task
C
and other
Task D results
to estimate diffuse
source
loadings
from
the
land
surface
to
the
Great
Lakes
under
existing
and
hypothetical future conditions.
The two—phase
approach
was selected
in recognition
of
existing Task C and Task D activities which would form the
basis of, respectively,
Phase I and Phase II, and to provide
the opportunity to pursue different but coordinated and
potentially complimentary approaches thereby increasing the
likelihood of success.
Under this approach, a manager operating under PLUARG, would
be charged with the responsibility of developing estimates
of diffuse source loadings from the land surface to the Great
Lakes under existing and hypothetical future land uses. In
order to make optimal use of existing resources and work
elements, the manager would have the authority to give
functional guidance to Task C and Task D efforts. Therefore,
under this alternative it is very likely that Task C and Task
D study plans would be altered.
The manager would ideally come from within the PLUARG study
because of familiarity with the project but could be retained
from outside PLUARG on a consultant or other basis.
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The estimated cost of this approach, as developed in
Exhibit Q, is $145,000 over a two year period. This would
be an additional cost to the PLUARG project in that this
work element is not in the current study plan.
Alternative Approach 4 - Unit Load and Regression Analysis
Methods with Manager
1.
Under this approach, both the unit load and regression analysis
methods would be used to estimate the yield of diffuse source
pollutants to the Great Lakes under existing and hypothetical
future land use conditions.
The two methods would be applied by drawing on a digital—computer
based data set consisting of "all" pilot study quality and
quantity data and "all" historic quality and quantity surveillance
data for the Great Lakes basin plus point source, physiographic
and land use data.
A schematic representation of this approach and its relationship
to other aspects of the PLUARG project is attached as Exhibit 0.
This approach would consist of two parallel but integrated
phases. Phase I would be an integrative analysis and process
model—oriented effort by Task C which would provide three key
outputs:
a. Unit load factors for some land use—cover complexes.
b. An improVed understanding of land washoff and instream
transport of potential pollutants.
c. Information on the technical feasibility of some land
management techniques. Phase II would consist of the
use of "all" pilot study and surveillance data as well
as process understanding developed by Task C to apply the
unit load and regression analysis methods for estimating
diffuse source loadings from the land surface to the
Great Lakes under existing and hypothetical future
conditions.
The twocphase approach was selected in recognition of existing
Task C and Task D activities which would form the basis of,
respectively, Phase I and Phase II and to provide the opportunity
to pursue different but coordinated and potentially complementary
approaches thereby increasing the likelihood of success.
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6.
Under
this
approach,
a
manager
operating
under
PLUARG,
would
be
charged
with
the
responsibility
of
developing
estimates
of
diffuse
source
loadings
from
the
land
surface
to
the
Great
Lakes
under
existing
and
hypothetical
future
land
uses.
In
order
to
make
optimal
use
of
existing
resources
and
work
elements,
the
manager
w0uld
have
the
authority
to
give
functional
guidance
to
Task
C
and
Task
D
efforts.
Therefore,
under
this
alternative
it
is
very
likely
that
Task
C
and
Task
D
study
plans
would
be
altered.
7.
The
manager
would
ideally
come
from
within
the
PLUARG
study
because
of
familiarity
with
the
project
but
could
be
retained
from
outside
PLUARG
on
a
consultant
or
other
basis.
8.
The
estimated
cost
of
this
approach,
as
developed
in
Exhibit
R,
is
$417,500
over
a
two
year
period.
This
would
be
an
additional
cost
to
the
PLUARG
project
in
that
this
work
element
is
not
in
the
current
study
plan.
VI.
COMPARISON
OF
ALTERNATIVE
APPROACHES
TO
THE
GLLDM
PROJECT
A.
Comparison
on
the
basis
of
use
of
available
data,
uniformity
of
technique
with
respect
to the entire
Great
Lakes Basin,
and
cost.
The
first two
factors
are
likely
to significantly
affect
the quality and credibility of the results.
SELECTED CRITERIA
  
Degree to Which All
Degree to Which
Incremental Cost
Available Surveil— Uniform Technique Relative to
lance and Pilot Study Would be Applied 3 Existing PLUARG
Alternative
Date Would be Used8
to Entire G.L.Basin Study Plan (Dollars)
1. Maintain O O 0
Status Quo
2. Existing Pro— 1 0 l00,000
gram Plus
Integrator
3. Unit Load 2 2 145,000
Method with i
Manager
\
4. Unit Load and 3 3 417,500
Regression
Analysis
Methods with
Manager
a .
Rating: poor
fair 101
O
l
2 good
3 excellent
  
 B. Comparison on the basis of ability to satisfy modelling
objectives as set forth in Exhibit 8.
Modelling Objectives and Degreea to
Which They Would Be Satisfied
Alternative
A B C D E F
Pollution Management ln—stream Seasonal Extreme Improve
SOurces Effects Transport Loadings Events Monitoring Totals
1.
Maintain O O O 0 0 l 1
Status Quo
Existing l O O l O l 3
Program
Plus
Integrator
3.
Unit Load 2 O O 2 0 2 6
Method
With
Manager
     
Unit Load 3 l l 3 0 3 11
and Regres-
sion Analy—
sis Methods
with Manager
  
a .
Rating:
0 poor
1 fair
2 good
3 excellent
C. Based on the above comparison, the Committee concludes that Alternative
4—? Unit Load and Regression Analysis Methods with a Manager——is the
technically superior approach for the GLLDM Project.
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 VII.
SUMMARY
A. The
PLUARC
Ad
Hoc
Committee
on
Modelling
endorses,
with
minor
revisions,
the
report
of
the
Task
C
Subcommittee
on
Modelling.
Basin—wide
data
likely
to
be
required
for
the
GLLDM
Project
exist
but
a
massive
data
base
development
effort
would
be
required
to
make
full
use
of
the
available
data.
It
is
unlikely
that
a
GLLDM
can
be
developed
with
land
management
as an input parameter.
The
following
four
alternative
approaches
and
corresponding
incremental costs Were developed:
1. Maintain Status Quo $0
2.
Existing
Program Plus
Integrator
100,000
3. Unit Load Method with Manager 145,000
4. Unit Load and Regression Analysis 417,500
Methods with Manager.
Based on a consideration of the degree to which available data are
used, uniformity of approach and the extent to which modelling
objectives are likely to be met, the Committee concludes that
Alternative 4 ——Unit Load and Regression Analysis Methods With A
Manager——is the technically superior approach for the GLLDM Project.
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111. TIME AND FUNDING RESTRICTIONS
 
A. Time Frame
l.
Based on the current flow chart for the PLUARG study,
the Basin Model
should
be available
for use
during
the
period from April 1 to September 30, 1977.
2.
Therefore,
the development of the Basin Model must be
completed prior to April 1, 1977.
Funding Available
1. Apparently there are no work elements nor funds within
the Task C pilot watershed studies designated for
the development and use of a Great Lakes Basin Model.
2. Task D includes some work elements and funding arrange—
ments for the development and use of a Great Lakes Basin
Model.
IV. AVAILABLE MODEL TYPES
The Subcommittee identified the following types of models to consider
for possible use in developing a Great Lakes Basin Model.
A. Unit Load Model
With this technique, coefficients giving the annual or other
temporal loading of particular constituents per unit area would
be applied to the various land uses and land management practices
in the Great Lakes Basin and a total load from the land surface
to the stream system would be calculated. The unit loads would
be obtained from the PLUARG monitoring studies and from the
literature. The Unit Load Model is most likely to contribute to the
achievement of objectives A, B, D and F.
Statistical Models
1. Regression Model: With regression or multivariate techniques,
a relationship would be developed giving the concentration
or loading of particular constituents to the Great Lakes as
a function of factors such as area, drainage system, discharge,
land use, land management practices, soils, geology, etc.
Regression models are most likely to contribute to the
achievement of objectives A, B, C, D, and F.
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Even though Process—Oriented models are not suitable
for the Basin Model primarily because of data and
cost limitations, it is recommended that they be
used on the pilot studies because of their potential for
addressing a wide variety of PLUARC concerns.
it is recommended that a procedure be developed to allow
and to encourage the flow of interpretive information
from the pilot watershed studies to the Great Lakes Basin
iodelling effort. The intent of this procedure is to
provide the modelling effort with interim information as
possible input to model development prior to the
development of final interpretive reports.
In order to implement the above recommendations, it is
further recommended:
1. That a Great Lakes Basin Modelling Project
he established within PLUARG for the period
from about June l, 1976 to September 30, 1977;
2. That one person already within the PLUARG
study be given the responsibility for
managing the Project; and
3. That adequate support staff and computer facilities
be assembled at one location.
Notes:
(i) The amount of resources required for
the recommended Project and the likelihood of
meeting the recommended time schedule will be
significantly influenced by the availability and
compatibility of the necessary data from the
entire Great Lakes Basin.
(ii
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3000's
$OOO'S
 
Task
Description
of
Activity
Agency
Ongoing
Suppl.
Ongoing
Suppl.
Ongoing
Suppl.
Ongoing
Suppl.
D.
CANADA
+
l.
Shoreline
Erosion
Env.
Can.
100
21
(60)*
—
-(4)
-
-
-
—
 
2.
Biver
Inputs
Env.
Can.
-
110(180)
—
55(96)
—
3O
—
-
 
Ont. Min.
Env.
-
—
-
-
—
—
-
-
Ont. Min.
Agr.&Food
-
l2
—
3
—
-
—
-
Effects
of
River
Env.
Can.
50
105(95)
50
65(182)
‘
—
—
-
Inputs
(
6
1
1
7
Ont.
Min.
-
23
—
27
—
25
—
-
Env.
Ont. Min.
Agr.&Food
—
21
—
17
—
lO
—
-
SUB
TOTAL
150
19.1
50
329
—
65
—
—
      
*
Figures
in
parentheses
indicate
allocations
to
PLUARG.
+
Figures
not
in
parentheses
indicate
budget
estimates.
 197
5-7
6
FY76
3000's
1976
-77
FY
77
30
00
' S
 
1977v78
FY78
30
00
's
Task
Descri
ption
of Act
ivity Agen
cy Ong
oing
Sup
pl.
Ong
oin
g
Sup
pl.
Ongoing Suppl.
D gE
lIED STAT
ES
1. As
D1 Can
ada
2.
As D
2 Ca
nada
3.
As D
3 Ca
nada
SUB
TO
TA
L
EPA
—
EP
A
—
EPA
—
65
105
1
1
8
TOTAL
 
15
0
   
 
  
 
 
 1
1
9
1975-76
FY76
SOO
O's
1976
-77
FY77
300
0's
1977
-78
F
Y
7
8
300
0's
1978
—79
FY79
$00
0's
Task Description of Activity Agency Ongoing Suppl. Ongoing Suppl.
Ongoing
Suppl. Ongoing Suppl.
FINAL
REPORT
Preparation of charts
graphs, maps, photos
and text plus re-
duction
CANADA
Env.Can.
—
-
UNITED STATES
TOTAL
— 100
— 100
2.0.9
LAND
Ag. Can —
-
DRAINAGE
Ont. Min.
MODEL
Env.
CANADA
UNITED STATES
EPA
—
-
TOTAL
GRAND TOTAL
890
2315
   
‘ 35.0
— 156.6
 
‘ 160.0
1460.2
 
 
